k \ FOR 1 
. ” BUS 
” 
* 


0 L 
- a 


The SEAMAN' po EST „N ö 


Daily Aſſiſtant 


BEING 


A Short, Eaſy, and Plain Method | 
OF KEEPING 


A JOURNAL at SE A, 


In which are contained, 


T 
R . E 8, 
8 H E WIN. G 5 

How the Allowances for Leeway, Variation, Heave of the 

Sea, Set of Currents, &c. are to be made, and to correct 
the Dead-Reckoning by an Obſervation, in all Cafes : And 

alſo all the TABLES that are any Ways neceſſary. for 

the s 8 E A MA N's Uſe in keeping a Waren 


— 


' 
; 
; 


By THOMAS HAS EL DE N. 


Li Teacher of the MATHEMATICS in the 
ROYAL NAVY. 


5 o 
* BE. 3 
*. 2 0 _— 0 . 
* 1 ”, : 99 


r 7 
Printed for J. MOUNT, T. PAGE, w. MOUNT, and 


8 PAGE, jun. on Tonzs-H Az. 
Rec, 


— 


— — —— r rr 
4 — . 4 VP - ww * 
N 2 — * 7 7 7 \ 


To THE 
R E A D E R. 


AVI NG been educated in the Thee: of Navigation, almoſt 
from my Childhood, and having had about ſixteen Years Ex- 
perience of the Practical Part at Sea, both 1 in the Merchants Service, 


and alſo as Teacher of the Mathematics in the ROYAL NAVY, 


and having, in the Courſe of that Time, generally obſerved, that | 


many Seamen would gladly keep a Reckoning. had they any ſhort, 


-eafy and plain Method to do it by; but are deterred from it by the 
Want thereof. And alſo, that there are others who throw their 


Money away to little or no Pur poſe, by going to School to ſuch 


Maſters, of which Sort (there are too many) ,that have only got a 
Smattering of * Theory, and. a few Terms of Art by Rote, Which 
enables them to talk j in ſuch,a Manger as to , deceive thoſe they pre- 


tend to teach, and having never been at t Sea, cannot know any Thing 
of the Praftice. -. _ 


Therefore, for the Uſe of ſuch in pdetibular, and all other Seas 


faring Men in general, 1 have written the following Treatiſe; in 
which, 1 think, I have inſerted all 5 


with their Uſes, that are neceſſary to be uſed in any Caſe at Sea: 


AndÞalſo,. particular: Rules for keeping a Journal, with the Manner 


e Rules, and all the Tables, 


of correcting the Dead-Reckoning by an Obſervation, either for 


A 2 


one 


iv To the READER. 


one Day, or a longer Time; the firſt of which, viz. correcting for 
one Day, has been treated of by ſeveral Authors; but the latter, 
viz. correcting for a longer Time, I know has been barely men- 
tioned in ſeveral, but not particularly explained by any Author at 
all, I believe, at leaſt not in thoſe I have read; and for that Reaſon 
I have done it in the Journal at the latter End of this Book, it being 
abſolutely neceſſary for every Man who keeps a Reckoning to know 
it; becauſe. they are more likely to be out in their Reckoning, when 
they have one every Day, and conſequently more neceſſary to correct 
for three or four Days, than for a ſingle one. 


1 do not begin this Book ak Arithmetic, as is common with 
moſt of the Books on this Subject; becauſe I think, if any Perſon 
has had ſo little Education, as not to be capable of adding, ſub- 
ſtracting, multiplying, and dividing, he will ſcarcely be able to 
make any Progreſs either in Arithmetic or Navigation, by the Help 
of Books alone, without the Aſſiſtance of a Maſter; and that putting 
ſuch Things into Books of this Kind, ſerve only to enhance the 

Price, and are of no real Service to the Reader. And now having 
given an Account of the Reaſons which induced me to publiſh this 
Book, (which J hope, and am pretty well aſſured, will be found 

the moſt uſeful Book of its Kind now extant) for the daily Practice 


at Sea. I have nothing more to * but to beg the Reader's kind 
Acceptance of it. ; TD 


v — 


Wm... humble W a 


Thomas Haſelden. 


ET ON T E NTS. 


Table of Difference of Latitude and Departure to every 
'A ſingle Degree, and as far as 300 Miles Diſtance, from 
Page 1, to Page 45. 

2 A Table of Numbers, for the readier finding the Courſe i in the 
: Tables of Difference of Latitude and Departure, when * two 
Sides are given, Page 46. 
3 The Uſe of the two foregoing Tables, in working the ix Caſes of 
Plane Sailing, Page 47, to Page 31. | i 
4 The Uſe of the Tables of Difference of Latitude and Departure 
in working a Traverſe, Page 52. 
5 To work any Caſe in Mercator, Middle Latitude, Parallel, or r any 
right angled Plane Triangle, Pages 53 and 54. 
6 The firſt Caſe of Mercator (heing the moſt uſeful Caſe at Sea) 
particularly explained and work'd at large, Pages 55 and 56. 

7 A Table to turn Points into Degrees, &c. Page 56 * © 

$ A Figure, ſhewing how many Points from the Meridian any. 

Courſe ſteered is, Page 57. BY 

9 A Table of Difference of Latitude and Departure, to every? 
Point, and to 300 Miles Diſtance, Page 58 to 8 
= 10 Tables of Numbers for- any Days, and the Times anſwering to 
Ae being of Uſe for the readier finding the Ti ime of High- 
Water at any Place, Page 74 to 78. 
11 The Uſe of the Tables of Numbers and Times, Page 79. | 5 N 
12 A Tide Table, ſhewing the Time of High-Water upon the Full 
and Change of the Moon, at any of che Places contained 
therein, Page 80 to 83. 4 
13 The Uſe of the three foregoing Tables in  Gnding the Time of 
High- Water at any Place, and on any Day, Page 84. 
1 5 T ables of the Sun's Declination for 1 5 Years to come, P. 8 5 to 3% 
15A Table of the Variation of the Sun's Declination, Page 89. 
10 T he Uſe of the T — of . and its waren Page « 90. 


1 oh 17 * 


R 


00 NT E NTS. _ 


17 A Table of the Sun's Right Aſcenſion, Page 91. 

18 A Table of the Right Aſcenſion and Declination of ſome of the | 
principal fixed Stars, Page 92 and 93. _, 

19 Rules for working an-Obſervation by the Sun vr Stars, P. 94 & 95. 

20 The Uſe of the Table of the Sun's and Stars Rt. Aſcenſion, P. 96. 

21 A Table of the Latitudes and Longitudes of 9 97 to 104. 

22 Rules for Latitude, Pages 104 and 105. 

23 Rules for Longitude, Pages 106, 107, 108. . | 

24 A Table of Meridional Parts to every Degree and Minute, with 

its Uſe, Page 109 to 113. ; 
25 A Table of Amplitudes, Page 116 to 121. 
26 The Uſe of the Table of Amplitudes, with Rules for finding the 

Variation of the Compaſs, Page 121 to 125. 15 

27 Rules for keeping a Journal, Page 126 to 129. 

28 Rules for Correcting the Dead-Reckoning by an Obſervation 

Page 130 to 132. 

29 Rules for the Meridian Diſtance, Page I 32. 

30 A Journal, with all its different Vari of Variation, Leeway, 


Laying- too, Calms, Currents, Heave of the Sea, Sc. and allo 


all the different Caſes of correcting, from Page 133 to 1 . 
17 31 Rules to find what Courſe and Diſtance the Ship has made by the 
Reckoning, from one Place to another, Pages 155 and 156, 
32 Rules to find the Bearing and Diſtance of any Place from the 
Ship, Page 156. 
29 Rules for correcting from the Time of leaving the Land, to che 
firſt ee Pages 157 and 138. 
34 Rules to lay off the Place of the Ship on the Mercator”: $ Chart, 
and to find the Bearing and Diſtance of any Place from the 
Ship, Pages 159 and 160, 
Note, All the forementioned Tables are newly and carefully at. 
culated, and the Tables of Latitude and- Lony : itude carefully correct» 
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DiffſLat [DepDill]_Lar | Lat | Dep Diſt] Lat | Dep[Dil] Lat | Dep 
2 [oz. oſoo. o] 52 52.0 152.0] 02.6 o2z02. 0 03.5] 521252.0 04.3 
3 [23-0]00.1] $3] 53-0 153-0 | 02.6] 03[203.0] 03.5} 53 253.0| 04.3 
4 [94-0]00.I} 54] 54.0 154,0 | 02.7] 041204.0] eg. 51 54 254.0] 04.4] 
$ [25:0122:11_551 550 _$$]:55:0] 02-7] o51205.0] 03:50 55]255.0] 04.4 
6 [06.0]00.1] 56 56.0 156.0 02,7 |206[206.0| 03.5 25602 56.0 04.4 
7 ſoꝛ. oſoo. 1] 57] 570 1557-0] 02.7] 071]207-0] 03.6] 57257 0 04.4 
$ [08.0[00.1] 58] 58.0 158.0] o oO. of 03.6] c81258,0] 04,4 
| 9 [09.o[o0.2Þ 59| 59.0 159-0 | 02.7] 091299.0] 03.6 59/259, 04.4 
10 o. ooo. 2] 60] bo.c 160.0 02.8] 10z 10.0 03.6] 50260. 04. 5 
71 I 1. oſoo. 24 61 61.0 161.0 02,8 211 211.0] 03.6261 261.0 04. 5 
12 [12.0j00.2] 62 62. C 162.0] 02.8] 1212 12. 0 03-6] 62[262.0| 04. 5 
13 13. oſoo. a] 63] 63. 163.0] 02.38] 13]213.0] 03.7 63j263.0| 04.5 
14 14. oſoo. 2 64 64.c|o1. 164.0 02.84] 14214. o 03.7 641264.0] 04.5 
13e 05:0 165.0] 02.9 _x5]215.0] 03.7] 65]1265,0] 04.6 
16 16. o[o0. 34 66] 66.cſo1. 166.0] 02.9 216216. o 03-7 2661266.0l 04.6 
17 17. oſoo. 3] 67] 67.0jo1. ö 167.0] 02.9] 171217.0] 03,7 67 267,0 04.6; 
18 j18.0j00.3] 68] 68.0001. 2] 18[118.c| 02.1] 681168,0|] 02.9 1$1218.0 03.59 68[268.0] 04.6 
19 [19.0j00.3] 69] 69.001. 219119 c| oz.1] 6169.0 02,9] 19219 0 03.8 65|269.0| 04.6 
20 [20.0Jo0.44 70] 70.cIoI.2] 201120.c} 02.1} 7o[170.0| 02.9] 201220.0] oz, 8] 1c{290 c| 04.6 
21 [21.oÞo0.4] 71| 71.c01.2Þ121121.c| 02. 1717 1,0] 03.0[2211221.0 03.827170 04.7 
22 [22.0]00.4] 72] 72 oſo1.3 22[122,0] 02,1] 7272.0 03.0] 22(222.0] 03.8] 92[272.0] 04.7 
23 j23-0]00-4] 73] 73.001, 3J 231123.0] 02,1] 7373.0 03.0] 23223. 0 03.8 731273-0 | 04.7 
24 24, 0000.41 74 74.0 91.3 241124.0] O2.21J 74174. o 03.01 2442240 03-9] 74 7 O4. 7 
25 [25-cJac.g} 75]_75-clo1.3] 25|125-0] 02-2] 75|175-0] 3. . 251225-0 03-9] 751275.0] 04.7 
26 [26.c|o0.5} 76] 76. col. 3126126. 00 02.2[176[176.0] 03.0]226[226.0 03-91276[276.0] 04.7 
27 27 · oſoo. 5 77] 77,0191-3] 27[127.0] 02.2] 771177-0| 03.1] 291227.0] 03.9] 771[277.0] 04.8 
23 [28.0joo.5} 78] 78. c. 4] 28[128.0] oa, 2 7878.0 oz.1] a2[228.0 03-9] 781278.0] 04.8 
29 [29-oj00.5} 79] 79.co1-4} 29|129.c| 02, 2 791790 03.1] 291229.0] 03.9] -9[279.0f 04.8 
30 30. oſoo. 5 80] Bo.cjor.gf 301130.c| 02,3] 8c 180.0] 03.1 3% 30.0 04.0] Bojz8o of 04,8 
31 31.0000. 5 81] 81. Col. 44131131. 0 02.3Þ181181.0] 03. 12310231. 0 04.0 [28 1281.0 04.8 
32 32. 000. 6 82 82.000 1.4 32 132. 02.3] $21182.0 03. 1.32232, 04.0F 82[282.0| 04,8 
33 33. 00,6 33] 83.001. 5 331133.0] 02.3 8383.0 03.2f 33[233.0] 04.0 83 283.0] 04.9 
34 [34-0]00.6] 84] 84. C1. 5 34134. 02-3] 84[154.0] 03.2] 341234.0] 04.04 84/2g4.0| 04.9 
35 [35-<[o0.6] 85: 85.c|-1.5] 35[135-c 02,3] 35 185.0 03.2 _351235-0] 04.0] 85]285.0| 04.9 
36 36.0000. 0 86 86.0001. 5136136. 00 o. 486186, 0 03.2f236[236,0] 04.11286[1286.0| 04.9 
37 37. ooo, 6 87] 87. oſoi. 5 3137.0] 02.4] 87 187.0 03.2] 37237. 0 04, 11 87 287.0] 04.9 
33 [38.ola0 7] 38] 88.001. 5 381138.o] 02.4] 88]188.0| 03.2] 381238.0| og.1f 881288.0| o4 9 
39 39. 000. 7] 89 39.0jo1.6] 39|139,o] 02.4] 89 189.0] 03.3] 39[239.0] 04.1 Bg[289,0| 05.0 
40 [40.0J00.7] 90| g0.ojor.bj 40 [14%] 02,4] go[ig0.0] 03.3] 401240,0] og. 1 gojzgo.of| 05.0 
41 141.0j00.7 91] gI.cjo1,6]141|141.0] 02.4 191191.0 03.3] 2411241.0] 04.1 2911291,0] 05.0 
42 142.0100,7] 92 92.0 01.6 421142.0 O2.5] 921192.0| G3.3] 421242.0] 04.2] 921292,0] 05.0 
43 43. oſoo. 8] 93 93. 00 1. 431143.0] 02,54] 931193-0] 03-31 43243. 04.2 93293. 0 05.0 
44 44. ooo. d 94 94. 001. 6 44144. 00 02.5] 94194. 0 03.3] 44244. 0 04.21 94294. o 05. o 
45 [45:<00-3] beet EZ Leet LEA. 
46 46. oſoo. 8] 96 96. C0 1.7146 146.00 o. 5 196196. 0 03.4246 46.0 04.2 [296|296.0| 05.1 
47 47. oſoo. 8] 97 97.001. 7 47 [147-0] 02.5] 97197. 0 03-4] 47H47. o og. 2 97297. o] 05.1 
148 48. oſoo.8 98 98.001. 7 48 [148.0 02.6 98 198.0] 03.4] 48 248.0 04.3] 98 298. o O5. 1 
49 49. [o. 94 99 99 oo. 7 49149. 0 02.6] 991990] 03.4] 49249. 0 04.3 99299, 0 05.1 
50 go. oſoo, 9 100100. oo 1. 71 50150. c 02.6 200 f z00. o 03.4|250[250.0] 04.34300[300.0] 05.1] 
DalDalr at Bin Dep|Lat [Diſt] Dep Tat [Dif] Dep | Lat IDift Dep | Lat Biff Dep | Lat 
; for 89 Deg. 
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| > Difference of Latitude and Departure for 2 Deg. 
Lat |Dep]Di, Lat jDep JDiſt Lat Dep, Diſt, Lat Dep [Diſt] Lat. | 
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tx io. OOo. 44 61] 61.0]92-1]111|110-9} 93,9161 160.9 O6 2110210.9 %. 42610 260.8 09.1 
12 11. 00o0. 4 62 62.0022 1211.9 039 9261.9 05-7] 12[211.9] 07-4] 620261.8 0.2 
13 12. 0/00. 51 63 63.0 2,2 13112 9 04 of 6362.9 857 131212-9] 07:5 643]202.8] 09.2 
14 [13-0jo0.5| 64 64.0192-24 14]113-9] 94-2] 64 163.9 05.7] 141213-9] 07-5] 64]263.8] 09.2 
1 14.0009. 5 65 6.002.315 114.9 04,0 6 5164.9] 05.8 15214.9 07.5] 6264.8 09.3 
15 [15 oloo.b] 66] 66.0]92-3Þ116|115-9] 4 11166 165.9 05.8216215.9 7.626626 5,8 09.3 
17 16.000. 6 67 - 69,0192+3} 17 116.9 04.1] 67]}t66.9] 05.8 1716.9 07,6 6 7266.8 09.3 
18 17. 000.6] 68] 68.002. 4] 181179 4.1 68 167.9] 05,9] 182179 07-0] 68267, 8 09.4 
19 18.0%. 7 69 69.0]92-4] 19 118.9] 04.2 þ..69 168.9} 05-9] 19 2158.9] 07.7 691268.8} 09.4 
| 20 19.0000. 7] 70 70.0j22:40 201119 9] 03:2 70 169.9 06.0 201219 6] 07,70 7oj269.8f} og 5 
21 21. 5000. 71 71.0025 1211120.9J 04,2171 170. 9 06. o 221220. 9 07.71271 270.8 09.5 
_ a q #2 22. 0[00. 8] 72] 72 02, 5 22|121:9] 0423] 7211719 06.0] 22[221.9} 07.8 72[271,8{] 09. 5 
8 23 23. o[oo. 8 73] 7302.5 2322-9] 04-3] 7311729 ob.1] 23[222.9] 07-3] 73j272.8] 09.6 
24 24.0000. 8 74| 74.02.60 24[123-9] 4374/1739 06.11 241223-9 07-8] 74 273.809. 6 
25 28.000.975 28 22625 124.97. 04-44: e 06.125224 07-9 751274-3 09.6 
3 26 e. eg 76] 76.80 2.712612 5.9 04-4J176[t75.9| 06-22261225.9] 07-912761275.8] 09 7 
4 7 27.0000. 9 771 77, o 92.7 27 126.9 04,4 77 176.9 06.2 27 226. 9 907.9 77 276. 8 09.7 
28 [28.000 1.0] 78 78.2.7] 2812.9 04,5] 78177. 06.2] 28[227.9]. 08.0] 7802778 09,7 
29 29.01.00 79| 79.0.8 29128.9] 04,5] 79178.9| 06.3] 29 0428.9 O8. 29/788 og.s 
30 zo. oo f. 1 80 So. 2. J 30|129.9] 04-6] 82.2 96.3 30 229.9 08.1 80]279.8] 0.8 | 
31 31 0j91.1] 81 $1. 0492.8 1311130.9 c4.6]18t]180.9 06.3] 2311|230.9] 08.1128 102808 09,8 
32 32.000 1.1 82] $x.9}22+9] 321319 04-6} 82[181.9 | 90-4] 321251.9 08.1] $2[281.8] 09.9 
33 33.00 1,2 83] $2.9192:9] 331132+-9] 247 831182.9 | 00.4] 33123239 08.2 831282.8] 09.9 

| 06.4 233-9] 05.2] 841284.8] 09.9 
134.9 08.2 8512g4.8] 10.0 
235.9] 08.328628 5.8 10.0 
236,9] 08,3] 871286.8] 10.0 
B [237.9] 08.3] 881287.8] 10.1 
238.9} 08.4 891288.8] 10.1 
_ 401]239.9} 08.4 90289, 8] 10.2 


240,9 08.429 10290. 8] 10.2 
241.9] 08.5 920 291.8] 10 2 
242.9 08.5 93ʃ292.8 10.3 
243.9 08.5] 94293.8 10.3 
244.9 08.6] 95/294.8 10.3 


245 9] 08.629629 5.80 10.4 
246.9] 08.6] 97ʃ296.8 10.4 
481247.9] 08.7 981297.8] 10.4 
248.9} 08.7] 99 298.8] 10.5 
1249-9 |_08,8]3001299,8þ 10,5] 


| Dep | Lat: Dit! Dep Lat 


for 88 Deg. 


lol. oſoo. o 51 5 1. [0 1. 8101100. 9 03 5J51159.9 05. 3201 [200.9 07.0]25113.50.8 f 

. 2 02.0[90.1 52 | 5240 02.8] 02|101.9] 03.6 521151-9| 05-3] 2201.9 O7-I] 52 251.8 
f 33. Oh. 1 53] 53-0 01.8 o3 1102.9 03-6] 531152-9| 05-4} 3202.9 07.1: 5307 52.8 
44. of. 1 54} 540019 41039 03.61 541539 95-4} 4203.9. 7.1 5412538 
1 5 25.48. 55 55.091.9 ; my 104.442.233 154-9] 05:49 05 204.9 07-2 A. 

Z 15 50.0000. 2 56 56. O2. lo 1195-9] 03-7J156[155-9} 05-5 206 [205.9 7.2 J2560255.8 
PF P-. 57} 57.2.0 156.9 05-5] 7206.9 07-2} 571256.8 
1 8 [o$.oj00.3] 58 58.0520 157.905.5820 .9 07-3] 581257.8 
1 9 58.90.30 59] 59 92 58.9 05-6] 908.9 07-3] 5olz58,8 
7 10 og. Coo. 4 60 6.02.1 1% 03:9] boji59-9| [2 2 07:4] 6oſ259,3 


— 


& 
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Difference of Latitude and Departure for 3 Dex. 


3 | 


DittLat DepjDiltſLat Dep! Diſt Lat Dep pDi Piſt 12 Dep Din Lat Dep. Diſt Lat | Dep 
1 ar;0 90 1] 511[50,9102.7 101 100.9 05,3 151150. 8 07.9f2011200,7 10,0251 251 250,6 3.1 
202,0 %% 5257,92, 201.9 05.3 52 51,8] 08,0 o2[201.7| 10.t} 52 251.6 13.2 
3103.0 9072 5352 9]o2,S] oz3[102,9] 05.4 | 53115248] 08. o 031202,7| 10,6 $31252.6 13,2 
44.0%, 54153-9923] 041103.9] 05.4 54[153 8] 08, 04203. 7 10,7 $4,253-6] 13.3 
Eee eee ee ee 
506, oſo0, 3] 5655.9 2,9 106105, 9 05,5 [156[155-8] 08.2 [206 205.7 10.8 256 255,60 13,4 
70%, ooo, 4 5756.9 fo ;3. 0 0706.9 05,6] 57156, 8 08,2 07 [206.7 10.8] 5% 256.6 13.4 
803,50, 4] 58579 fo, 081107.8] 05.7 | 581157,8] 08.3] 08 [207.7 10.9 58 257.6 13,5 
909, oſoo, 5 5958.93, 1 og[108,8] 05,7 5958.80 08.3 og [208.7 


10,9 59 258.6 13.64 
11.0] 602 59.6 13.6 
1111.0 [o. 6 61060, fo3. 2111110, 8 05.8 [1611160.8] 08,4211 210.7 11.0261 260,6 13.74 
1212 0.6 62 [61.9 03.2] 1211,80 05,9 621161,8] 08.5 121211.7! 11 62 261.6 
113113.0 00.7 63 62,9193 3] 13]112,8] 05.9 63162.8 08. 5 13]212.7} 11. 63 262.6] 238] 
1414, [00.7 6463,93, 3 14113, 8 06,0 | b4[163,*] 08.6 1413.7 1 64 263.6 13.8 
sees 65649 15|114,8] 06.0 | 651164.8] 08.6 15] 214.7 115 65 264 6 13:9 
1616, [o. 8 66]65,9]93-5]r16|115.?] 06,1 [166 165.5] 08,7]2161215.7| 11.3260 265 6 13.9] 
177, 0.9 6766, 9 o3, 5 1716.8] 06.1 | 671166.8] 08.7 17 [216.7] 11.4] 67 266.6 14.0 
1818.00.91 6867 903.6 18 117,8] 06.2 68[167.8] 08.8 18]217.7] 11.4] 68 267.6] 14.0 
19]19.0j91.0] 6968.9 [03.6 19|118.8] 06.2 | 69{168.8] 08.8 191218.7] 11.5] 69 268.6 14.14 
202. [. 70169,9193-7] 201119,8] 06.3 70 169.8] 08.9] 20[219.7| 11,5 70269.6 141 
2121.0, #1170.9103:7]123[120,8] 06.3 7110.8 C. 0221220, 11,6 14.7 
22122 001,1 7271.9 [03.8 2221.80 064 7271.8 09,0] 22 [221.7] 11.6 | 
23023, [01.2 731[72,9193.8] 231122,8] 06.4] 7372.8 og.1] 231222.7] 11.7} 731272,6| 14.3 
2424, 01,3 74173912 3-9] 241123.8] 06.5] 741173.8] 09.1 24[223.7| 11.7 
_25125,0121»3] 751749 [23:94 251124.8] 06.5 | 754174.8] 09, 2 25 224,7 1178025 274.6 
26126.0191,4] 7675, 4 126125, 06,6]176[175,8] og 2 2261]225.7| 11,8[276|/275 6 14.4 
| 27127-0]21-4] 77176-91940] 271126,8] 06.6] 7776.8 o, z 271226.7] 11,9] 77276, 6 14. 5 
2828.0 1.5 7867.9 [4,1] 280127, 8] 06,7 7877.8] c, 31 28 227.7 11.9] 78 277.6 14.5 
2929.01, 5 7978, 904, 1 2928,88] 06.8] 791178.7 09,4 29 228.7] 12.0] 79 278.6 14, 6 
30, oo, 6 80 7991242] 3029.8 o6 8 80179. 7] 9.4 30 [229.7 12.0] 80 279.6 14.7 
3131,00 1.6 8180, 9 04, 2131130, 8] 06.9 [181]180,7 09.5 ]2311230.7 12. 12812 80.6 14,7] 
3232,01.) 8281.9 4.3] 321131.81 06.9] 82181. og 5 32 231.7 12.1] 82 [481.60 14.8 
| | | 4331232.7| 12.2] 83 282.6 14.8 


34 1233-7 | 12.2] 84 283.6 149] 
2 22222 L eK L22427 12.3185 284,6 — 2 | 
3635,99 36155,9104-5]136[135,8] 07.118618 5.7 0g.7[2361235.7| 12.31286|285.6| 

371236.7| 12.4] 87[286,6| 15, 


| . k 237.7 | 12,5] 88|287.6| 15.1 
39 38,9 [02.0 89 [884.7] 391138.8] 07.3] 89188. 09.9] 39 238.7 12.5] 89 288.60 15,1 
1_42139-9 [2221 LPA 2-2-3 L222. 72.2 . 4 39.7 12.6. go WEL 
41040. 9, 1 91190:9104-8}1411140,8] 07.4 1910190. 7] 10.0241 [240.7 12.6 
4241.9 [02.2 9291.9 04. 8 42 141.8] 07.4] 92191.) 10, l 42241. 7 12,7 92 291.6 15-3] 
4342,92, 2 9392, 904.9 431142.8] 07.5] 93792, 10,1] 43]242,7| 12.7 
4443,92, 3 9493,94. 9 44/143, 80 07, 5 94193. 7] 10,1] 44243. 7 12.8 
. 2 . e. 07,6] 951194,7] 1% 4244.7 
46 45.902, 4 9695. 905. 0146145. 8] 07, 6196 195-7] 10, 3246 245,7 
44746, 92,5 976.905. 1 47146. 80 07,7] 97196, 7] 10.3] 47246, 
48 147,9]92-5 | 98 97.905. 1 48 (147.80 07.7] 98 197.7 10.4] 48247. 
1498.9. 99 8,905.2 49 148.80 07,8] 99 198.7 10.4] 49248. 
.  [|_52149-9j22-6 [100[99,9105.21150[149,e] 7.9 0199.7 10.5[250 249-7 


— — — — — — —— 
1 — — 


| 10]10,0]90,5] 6059, 3.1 10109. 8] og. 8] 601 59.80 08,4 1209. 


Dep 


1 


| For 87 Deg. _ 


” 'B 2 


ld. FI 


4 Difference of Latitude and Departure for 4 Deg, |_ 


7 


| | 
f 
v1 Vitt|Lat [Dep Diſt Lat. LD Dilt] Lat | Dep [Diſt| Lat | Dep Diſt] Lat | DepJDiſt| Lat ſ Pep 
if 1 1. o ſoo. 1 51 50.9 9123.6] 101]100.8] 07,0]t5T [150.6] 10, 5 20 HzO. 5] 14.0 2512 50.4 17-5] 
4 2 [2.0 oo. 1 52151.9103 6} 2101.80 07.1] 52[151,61] 10.6 o2[201.5] 14.1] 522514 17.6 
| 3 3.00.2 53[52-9ſ03.74 03[102.8] 07.2] 431 52.6 10.7 031202.5] 14,1 $31252.4] 17.6 
if + 124,0100-3F 54153-9j93,84 403.80 07.2] 54[153-6] 10.7 04203. 5] 14.2] 541253.4] 17.7 
1 3 25.0 00.5 | 54-9 24.8 0311047 104.7 O73 IJ BS 154.6 10.8 Wed? 204.5] 14.3 55 2 54.4 17.8 
. 6 6.0 fo. 44 5655.93 9 106105. 105.7 07.44 156155 6 10.9 a0 205.5 14.425625 5.4 17.8 
ih 7 1-7-2105] 57150,014.0] 071106.7| 07.5] 571156.6] 10.9] 07[:06.5] 14.4] 57 256.4] 17,9 
? 8 8. o oo. 6 55157.9Þo04.o] 08 107.7 07,5] 58 157.6 11.0 0820.5 14.5 58 257.4] 18, o 
1 9 9. 0 oo. 6 59 58.904. 1] 0908.7] 07.6] 59 h 58.6 11.1] og 208.5 14.6] 592 58.4 18,1 
ö 10 [1.0.2 60159.9]04.2f 1c[109.7] 07.5 60 159.6] 11.2 | To[209.5] 14.6 60[259.4| 18.1 
\ 11 II. Op. 6i}50.9j04.34111]110.7] 07.70161]160.6] 11.2 211270. 5] 14.7 261 260.4] 18.2 
þ1 12 [12.0j00.8 6261. 904.3] 12|i11 5| 07,3] 62|161,6] 11.34 12 211.5] 14.3] 62[261.4 18.3 
x! 13 13.0 00.9] 63162.9 04,44 1312.7] 07,9] 6362.6 TI.44 13j212.5] 14.8] 631262.4 18,3 
. 14 14.001. 0 6463. 5[o4. 5 14113. 7 07.9] 64163.6 11.4 144213.5 14. 64[263.4] 18, 
15 [15 0jo1.0] 65164.8og.s 1114.2 08.0 | 651]164.6] 11.5 _151214.5] 15 of 6264.40 18.5 
16 j16.0jor.1] 66 55. 80476 116|115.7] 08.1J166165•6 11.6f216[215.5| 15.1266 265 4/ 18.5 
| 17 17.0 01.2 6766. 804,7] 171116.7] 08.2] 67]166.6| 11.61 17 216.5] 15,1] 671266.4| 18,6 
| 18 j15.0j01.3] 68157.*0g.7] 1811177] 08,2 68[167.6] 11,7] 18[217.5] 15.2] 68 267.4] 18,7 
1 19 19.001. 3 6968. 804,8] 1918.7] 08.3 6968.6 11.8] 19 218.5] 15.3] 69 268.4] 18.7 
ix 20 [29-0Jo1.4 | 70[69.%hg.gf 20 119-7] 08.4] 70[169.6] 11.8] 20[219.5] 15.3] 70[269.4] 18.8 


; 21 20.901. 5] 71170,8o5.of 121120. 7 08.4[1711t70.6] 11.9]221[z20.5| 15.4 [271 270.3] 18.9 
1! 122 21.9.5 72[71.38og.of 22[121.7] 08.5 72[171.6] 12.0] 22[221.5 15.5 721271,3] 19 of 
N 23 22.9 1.6 73 72.8005. 1] 23122. 7] 08,6] 7372.6 12.1] 230222.5 15.5] 73 272.3] 19.0 
24 [23+9]21-7] 74173-$og,2} 2411237] 08.6 7473.6 12.11 24 223.5] 15.6] 74[273-3] 19,1 
| 25 [24.901.725 24.80 5.2 2524.7 08.7 25174.6 12.225 224.5 15,7 751 274.30 19.2 
L | 26 [25.91.88 7675. 805. 3126125. 08.8 7675.6 12.322622 5.5 15.8 [276 275,3 19,2 


1 27 [26.901.977 ½%6. 805 4] 2726.7] 08.9 771176.6] 12.3] 27[226.5] 15,8] 77 276,3] 19.3 
1 28 22.9.0 78177-3105.44 2812.7 08.9] 7817. 12.4] 2822.5 15,9] 781277,3] 19.44 
v1 29 [28,9 02.0 7978.80 f. 5] 291287] 09.0 79[178.6] 12.54 29[228.5] 16.0 7912783] 19,4 
J g 130 29.952.1 80 79. 805.6 32 129-2 09.7] So[t79.6 12.5 30 229.4] 16,0 Bo 279-3] 19,5 
4 31 30.9 [2.2 8180.8 95.714131 130.7 09.1 181180.6 12,6 2311230.4| 16.3281 280.3] 19.6 
1 32 31.902, 2 8281.80 5.7J 3231.7 09.2 82|181.6] 12.7] 32231.4J 16.2 82 281.3] 19.7 
33 32.902,31 8382.80 5,8] 33[132.7] 09, 3] 8382.6 12.8 33232.4J 16.2] 83/282.30 19.7 
3433.90, 4 8483.85 gf 3433.7 09.3] 8483.6 12.8] 34[233.4] 16.3 84 283.30 19,8 
35 Ares. 28024 4]6.4 L88084. 19,9 
36 35.902. 5 8685 5. 806.8 136135.) 09.518618 5.6 13.0j236[23 5.4 16.428628 5.30 19.9 
1 37 [36.9j02.61 37136.8105.18 371136.7] 09.5 8786.6 13.0 37236, 4 16.5 87286, 3 20.0 
38 3·9%%½,7][ 88 82:86. 1] 38137, 99.6 8887.50 13 1 38237.4 16.6 881287.3] 20,1 
39 38.902.7 89 88.8086. 2J 39138.7 09.7 89 188.51 13.21 39 238.4] 16.7 | 89 288.3] 20,1 
| | 40 [39:9]2-5]_g0139-8106.3] 4c1139-7] og.8] 921139 5| 13-2} 401239 4| 16.7 [9289.30 20.2 
41 40.9 02.9 91190.8]c6 41410140. 09.8]191|190.5 13,3 241/240. 4] 16.8 [291 290.3 20.3 
42 [41,9]22.9] 92[91-3jol.4} 42141. og gf 92191. 13,4} 42[241.4] 16,9 92 291-3] 20,4 
43 (42.903. 0 9392. 8006.51 43]142.7] 10.0] 93j192.5] 13.51 43 242.4] 17-9] 93[292.3] 20,4 
44 143-9]03-1] 94193-5j06,6] 4443.7 10.0 94/193.5 13.51 44[243.4| 17.0 94 293+3] 20. 5 
45 44.931025 94-8106.6 4511447] 10.1] 951194.5] 13.6 _451244»4| 17-1] 951294.3] 20.6 
| 46 45.903. 2J 9695. 806.1461456 10.219619 5.5 13.7 246 245.4 17.1 29629 5. 30 20.61 
47 46.9 [03.3 9796. 806.8 471146.6| 10.297196. 5 13.7] 47ʃ246.4 17.2] 97 296.3] 20,7 
| 48 [+79193-4] 95197-8106.8] 484.6 10.3] 931197.5] 13.8] 481247.4] 17.3] 9829.30 20,8 
| 49 [45-9]93-4] 99 8.86.9] 49114 3.6} 10.4] 991198.5] 13.99 491248.4] 17.4 991298.3] 20.8 
\ 59 [49:9 [23:5 [222 [22-2222 fa50 [149-61 20s Pe [99:5 [13:9 6250 [249-4] 17:4 [3001299.3] 20.9]. 
N Bit ep Lat Dit DepLat JDiſt] Dep | Lat IDift] Dep | Lat Dill] — | Lat "Lat [Diſt Dep Lat” | 


_— —— — 


for $6 . M 


lt... Ml... At. MK 
9 


Difference of Latitude and Departure for 5 Deg. 


E 


© 098 We Fg 


Lat 


200.2 
201.2 
202.2 
203.2 
204.2 


205.2 
206.2 
207.2 
208.2 
209.2 
1210.2 
211.2 
212.2 
213.2 
214.2 
215.2 


[217-2 
218.2 
219.2 


220,2 


223.1 
2241 


225.1 
2261 
227.1 
228.1 
229 1 


— 


230.1 


"22 [231.1 


þÞ Vy) 063 WO 
O e 


232.1 
233.1 
234.1 
235 1 
| 236.1 
37˙1 
238.1 
239.1 
240.1 
241.1 
242.1 
243.1 


245,1 
246,1 
247.1 
248.1 
9249.1 


. 
f kl Dep 


* 
2 
1 
1 
7 
$ 
1 
4% 
y 
4 
[ 2+ 
. 
{> 
7 
1˙ 
1 
. 
* 
27 
* 
1 
17 
9 
* 
| 
3 
* 
> 
1 
4 
2 
: 


216.2 


f 
75 
: 


222.2 


244.1 


EDI Dep | 
for 85 De 


— — 


L —_— 
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6 Difference of Latitude and Departure for 6 Deg. 


ha. i. At 


1 4 Hit Lat Dep Diſi Lat. Dep Diti| Lat | Dep [Diti| Lat | Dep Dil Lat | Dep JDitth Lat 
N | | 27 [<1.0ſco.1] 5rj50,7105.3f101[100.4] 10. 6 ic1]1150.2] 1,8201199. 21.0 [25102496 
U 2 [O. Oſoo. 2 5251.75 4f 2101.44 10.7 52/151, 15.99 oz2[200.9] 21,1 521250.6 
3 3.0 ſoo. 34 5352.75. 5 03[102.4] 10 8] 53/1 52.20 16.0 03281. 21.2 3251.6 
4 [24,0100.4] 5453.75, 04103. 4 10.9 54/1 53.2] 16.1] 0402.9 21.3 | 540252. 
_5 [25:9j90.5Þ Sb | ©5[104-4| 11,c] 14.1 16.2  ©51203-9] 21.4 | <£5[252.6 
6 o. of. 5655.70 9|106j105.4! 11.1Þi56|155 1 16.3 2004.9] 21.5 [25612546 
7 7. oſoo. 7 5756, Jo. o7[106.4| 11.2] 5756.1 16.47 0:]:95.9] 21.6 5725.6 
8 ſo8. o ſoo. 8 5857.70. 1] 8807.4 11, 5857.1 16.5 0206.9 21.7 | 582 56.6 
9 9.9 oog 59 58.6.2 0108.4 11.4 5958.1 16.6 og 207.9] 21.8 | 5o[2 57.6 
Io [10.9joI.0] 60059. 7% f. 3] Icfl09.4| 11.5] 6059.1] 16.7] 1c|208.81 21,9] 602 58.6 
II 11.901. 1 61]*0.7106.4|1111110.4] 11.641611160.,1] 16.8 2 110209.8J 22,0 [26112 59.6 
12 [12.9j01-3|] 6261. 706, 5] 12|111 | 11,7] 62[161.1] 16.99 12[210,8] 22.2} 621260.6 
13 [13-9191 4 6362.7 6.5 13]112.4] 11,8] 63/1621] 17.0] 13[211.8] 22.3 631a61.6 
14 114-9]01-5| 6463.6 6.7] 141113.4| 11.9 641163.1} 17.13 14j212.8] 22.4 | 64[262.5 
15 15.901.665 64.6]06,8 15|114.4} 12.0] 6<]164.1 17-24 151213.8| 22.5 } 6263.5 
16 16.901. 7 666 5. [06.9 116115.40 12.116616 5.1 17.3216 214.8 22.0 266264. 5 
17 17.901.867 66.67, 2171116 4} 12,2 6766.1] 17.5] 1715.8] 22.7 } 67265. 5 
18 [18.9 01.9 68 67.607. 1 18[117.4] 12.3] 6867.1 17.6 181216.+\ 22,8] 68 266.5 
19 19.9 02.0 6968.67, 2 1918.30 12.4] 69]168.1] 17.7] 192z77.8 22,9 6267.5 
20 20.921 28069.6[23J 2cj119.3] 12.54 70 169.1] 17,8 _2©218.2] 23.0 70 268.5 
21 20.9102-24 71170,6127-4 [1211120.3] 12 61171 170.1 17. 9 221 219.8] 2311271269. 5 
22 [21,9192.3] 72 071.67. 5J 22[121.3] 12.7 721711 18.0 221220,8 23-2] 721270.5 
23 22.9 22,4] 73 72. 6 07 6 23 1122.3] 12,9 73 172.0 18.1 W be 23.31 75 271,5 
24 22.902. 5 74173-6127»? ] 2423.3] 13.0 74173. o 18.21 24222.8 23-4] 74272. 5 
25 24.802. 2874.6 07.8 _25 124.3] 13-14} 751174-0 13.3} 25/223.8 23.5 | 751273-5 
26 j25.61j92.7] 7617 5.6197.9Ji26[125.5] 13.2f176j175.0] 18.4 22612248 23.6 1276 274.5 
27 [26,0j02-8] 77176.6]9S of 271126.5] 13.3] 7776.0 18.5] 27j225.:| 23.7] 77275, 
28 [27.8]2.9h 78/77. 68.1] 28[127.3] 13.44 781177.0] 18.6] 28 0226.7 23,8] 787,5 
29 [28,8ſo3.0f 7978 6198.3] 2928.3] 13.5 79j178.0] 18.7] 29 227.71 2390] 79/277, 5 
30 [29.8 293-1 80 79.6 08.4 3c 129.3 13.6 89129. 18.8 _30 228.7 24.0 | SC 278.5 
31 30.8 03. 2J 8180.6 8.5[13 1130.30 13.718 1180.0] 18.9 2310229.7] 24.1J2810279.5 
32 31.8 03.3 828 1.58.6 3231.30 13.8] 8218 1.0 19.0 320230. 7] 24.2} 8280.4 
33 32.803. 4] 8382. 5008,7] 33732. 13,9] $31182.0] 19.17 331231.7] 24 3| 8281.4 
34 33.8 [03.6 8483. 58.8 34/133. 30 14-0 84 183.0] 19.2} 34232.7] 24.5] 84282.4 
35 (34-8193:7] 85154 5122-9 |_35[234-3] 14.1 | 251134:0] 29-30: 351233-7] 24 6] 851283-4 
36 35.8103.8] 868 5. 509.0 [136135.30 14.218618 5.0] 19.4f236]234.7] 24.7 [28t]284.4 
37 36.8039 8786 59.1 371136.2| 14.3 87 186.00 19.51 37]235.7| 24-8] 87 28 8.4 
38 37. 8 04. 8887. 5[09.2J 38137, 2] 14.4 88187. 19 6 38 236,7 24-9 | 88286,4 
h 39 38.804. 1 86188.5129.3] 391138.2] 14.5] 391188.0] 19.80] 39[237.7] 25, $1287,4 
40 [39-8]04.2|_90139-5129:4 |_40[139-2] 14-61 9c i189 of 19.9] 40]238.7] 25-1 | 991288.4 
41 40.8104.3] 91190.5109:5} 141[140.2} 14.7 [1911139.9] 20, 024102397 25522912 89.44 
42 41, 8 [o4, 4] 9291.09.60 421141.2] 14 8] 92 190.9] 20, 1 420240. 7] 25.3 92290. 4 
43 (42.8 [04.5] 9392.97 43J142.20 14-9 | 931919 20.2 43[241.7] 25.4 | 93[291.4 
44 143-3]04,6] 9493. 59,8] 4411432] 15.0] 941192.9] 20.3] 44[242.7] 25.5 | 94/2924 
q 45 [44:8]£4:7[_95[94:5]29:9 |_45[244:2| 25:2 | 95[193:9] 204] 451243:7] 25:6 | 951293-4 
Jp 46 45.7 eg. 8] 96][95-5j10.0]146[145,2] 15.3 196[194.9 "oy 246244, 6 25.7 296294. 4 
5 47 46.7 [94-9] 976.810. 1 4746.20 15.4] 971195-9] 20,5 471245.6] 25.8] 971295.4 
48 [47,7 105-0] -98197.5110.2] 48[147.2] 15.5 981196.9] 20.7 48[246.6] 25.9 98296.4 
49 48.75. 1 9998.50.31 491148.2 15.6] 991979 20.81 49247.6 26.01 99 297.4 
| $0 [49-7 [25-2 SEE Ee AE 26.1j3001298.4 
Pitt |Dep Tat [DiſiſDepſLat [Diff] Dep [Lat Biſiſ Dep | Lat iii Lat | Tat [Diſt Dep 


for 84 Deg. 


Difference of Late and Departure for 7 Dex: 1 


— 
7 
Diltſ Cat [ep — — Vep mil Lat [2ep Diſt] Lat | Dep Diſtf Lat | Dep [itt Lat Lep 


_ 


21,0100.T1] 5150.6 06,2]ronfio0,2 12.3|t51 149 9| 18.4201 199,5 24,5251 249.1 30 6 

22,0100,2 5251.6 06.3] 021012 12 4 52750, 18.5 02 200, f 24.6 52 > 

3.00.4 53152 6 06.5] 03 [102.2 12.5 53]151,9] 18.6| 03 201,5 24-7 | $3[251.1] 30.8 

24.090. 5 54 53.6 06 6 O4 103.2 12.7 54 I 52,8} 18.7 04 202,5 24.8 54 252.1 
54 


554 6] 06,7 _05]104.2] 12,8 5541538] 18,9 05 203, 5 25.9] 551253 1] 31.0 


r 


55. 000.7] 561[55.6] 06.8 [106 105 2 12 91561 54,8 19.0 206 0, 5 251125602 54.1 31.2 
6.90.9 5756.6 06,9] ob. 20 13.0 5705558] 19.10% 205,4 25.2| 57 255-1] 31.3 
27 91.08 5857.6 07,1 08107. 2J 13.1 58}156,8] 19.2 08 206.4 25.3 58 26 6.1 31.4 
08.9001. 1 5958.6 07.2409 108.2 13.31 59 15778 19.4 99 207,4 25,4 591 37.1 31.5 
| 09 9001.2 69 39 6 #7 31.7 


— — — Gin £21729-2} 13-4] 60 158,8 19 5 10208, 4 25.6 60 | : 
10.91.30 6116 159.8 Os 
11.9 9155 62 6 
12.91 6] 6316 
[3.9j91.7 | 64[6 
14.901.865 6 
15.919 [656 
16.9 92.1 6115 
17.92.24 6867. 

6 
6 


—5 74/119. 13.5]161[159,8] 1976211 209, 25.7 [261]>59.0} 41.8 

97.5 12]111.2] 13.6 62|160,8 19.7 12210, 4] 25.8 | 62[260,c 31,9 
97-7] 3/12.10 13.8] 631161,8] 19,8 131*11,4] 25.9 | 63]a6bz.o] 32.0 
07.8] 1413.10 13,9] 64|162,8| 20.0 14 1212,4] 26.1 | 64][262:6| 32.1 
£7:9]_15[114.1] 14.0f 65[163,$] 20,1 _I51]213,4| 26,2 | 65 263.c 32.3 


5 

5 

by 

5 
»5] 98.0[r16[i15.1] 14.1] 6G 164,8] 20.2 [216 1454 26.3 [206]264.0] 32.4 
5 

5 

5 

5 


08.2] 17]116.1] 14.2 671165, 20.3] 17 215, 26,4 6726550 32,5 
08.3] 181117.1] 14.4 680166, 20,5] 18216, 26,5 68 266.6 32,6 
08.419118. 14.51 69167, 20.6 19217, 4] 26,7 69 267.0 32,8 
19.402. 4 2 8.5 20 119.1] 14,6] 70 168,7 207.2013, 4 26,8 70 268% 32,9 
82.6 7170.5 08.6[1211120.1 14.7171 169,7 20.8 [221 219,3] 26.9271 269,0 330; 
812,7 7271.5 08.8] 22 I2I,1} 14.9 721170,7] 20.9 22 220,3] 27501 72 270.0 33-1 
$122,8 73172.5] 08.9 231]122,1] 15.0 731 *71,7] 21.1] 23 221,3] 27,2 : 3.2] 
$229 | 74173-4] 9.0] 241rz3.1] 15.1] 7472,70 21.2 241222,3] 27,3] 74769 33.44 
24 *123:2].25174 4] 29-1] 25]n24,1] 15,2] 55 £3271.22:3[_251223-3] 27-4| 75127891 33-5] + 


13,9j92.3| 69 


- SG 8 SIS unuſually 
. E 8 88 Oi os ww e 0 ls 
— 
UN 
\O 


20125451232} 761754] 09-3]126|125,1] 15,3 176174, 7 21.4 [226 22443] 27.512761273.9] 33.6 
2726.83 3 7775. 09 4| 27[126.0 155 77117557] 21.6 27 225.3] 27.6] 77 2749 33.7 
2827.803478 17-4] 99.5 288127. 00 15.6 781176, 21.7 28226, 3 27,8] 78 275.9 33:9 
29129.8193-5] 79 [73.4] 09.6 29/128 of 15,7] 79j177,7] 21.8 291-27-3] 27.9] 79[276:9| 34c 
1 20 29.802 80 79-4 097.430 129.0 15.8 80{ 178,7] 21.9] 30 228,3 28,0 | 80 27%*9] 34.1 
| 31130. 803 5] 8130.4 ©9-911311130.c} 16,0 [8179,60 22.0 2310229, 229,3] 28,1 281 278.9] 34,2 
| 32[32-$93-9] 82 [31.4] 10.0] 32 131-0] 19.1} 821180,6! 22.2] 321230.3| 28,3] 82 279,9 34-3 
33132-8240 8382.40 10.1] 33 132.0] 16.2} 831181,6} 22.3] 3331.3 28,4| 33]286.9] 34-5 
34133-71241] 8433.4] 10.2 34[133.o| 16.3] 84|182,6 22.4 | 34[232.2| 23,5] 84[2$),9| 34,6 
52] 5 [42 22:8] 3511340] 26.4] 8513 3.6} 22.5] 35 [225.2] ag'7| 85]282.9]_34-7 
30135-7124-4] $6]35,4] 10 5136 135.0] 16.6 [186184,6 22,7 2361234 2| 28.7 [236 283.9 34.8 
37138-7]94+5| 8786.3] 10.6 371136.0| 16.7] 87/18 5,6 22:8] 371235-2] 28.9 $7 284.8] 34.9 
38137.7(24.6] 88 87.3] 10.7 381137.0] 16,8 88]186,6 22,9] 38[236,2 29.0] 8812858] 35,1 
391383.7194.8| 89 38,3] 10 8] 39 138.0] 16,9 | 89} 187,6] 22,9 3912372] 29,1 $9 286.8] 35,2 
Sz | £2277 | oo[133,5] d 492 „87 3555 


119.25. 92 190.3] 11.1]141[139.9 17-211911189,6} 23,3241 [239.2 
4241.7 Wan 92 191.3] 11,2] 42 140.9 17,3 92|190,6| 23-4] 42240. 2 1 8 
43142-71521] 932.30 11.3] 4341.90 17.4 931191,6] 23, 43[241:2| 29.6 931290.8| 
$41+3-7] 3-4} 94 193.3] 21-5] 44[142.9]-17,5] 940192, 23,8 44 1242.2] 29,7 
—2[=[ 2-1 2219: 3] 2:21_45[143-91-2757 2519375 37 | 45 1243-2] 29.8] 9592.8 35.9 
46145-7125-6.1 9695 30 11-713461144.9] 17.8 [196 255 23:9 [246 244,2 29.9 [296 
+7+6-0125-"if 97 [96.3] 11.8] 4745.9 17.9] 97 19555] .24-0 | 47 1245.1 
48147-6105 8] 98 [97.3] 11.9 481146.95 18.0 98 196,50 241 48 246.1 
49 (18.6% %. f 99 [98.3] 12.1] 491147,g 18.1 99197,8J( 24.2 49 [247.1 
5949.6 26.1 100 199 3] 12.2 1501148,9] 18.3 fzoo 198.5 24.3 150 248.1 


Dep 


es 


8 Difference of Latitude and Departure for 8 Deg, 


for 82 Deg. | 


Diti|Lat [Dep |Ditt|Lat | Dep |: 111] Lat Dep [Pitt] Lat Dep |Dilit| Lat | Dep Ott] Lat [Dep 
"101.0j00,1 5150. 5 07.1]1011100.c| 14.ifigt}149.5] 21.001199, 1 28,0 51248, 34.9 
2 [o. ooo, 3 5251.5] 07,2] 02101. c 14.2 52/1 50, 5 21,2 02200, 0] 28,1] 5 [249.6] 35,1 
33.0.4 5352.5 07.4] 302. c 14.3] 535,50 21.3] 3201, 28,3 53/250. 5] 35,2 
4194.c[90.6] 5453.5] 07.5] 4 frog. c 14.5 541: 52,5] 21.4 04[202,0 28,4 5 4251.513574 
be 20.7 $5 154-5] £747] _251164-0] 14.6] 55 15375“ 21.6 05 bak Lag 28,5 — 8.2.5 3575 
65.9%. 8] 5655.5 07 8106s. 14.8 fr156[154,5] 21.7 [205[:04,0] 2%,7]- 6253 5| 35.6 
706.951.057 50.4 07.9] Oo. 149] 5755,51 219 07 205,0 28.8] 57 254.5 35,8 
8197 gjo1.1] 53157.4] 08.1] oS]ro7.c} 15.04 58156, 5 22.0 ogſ206.0] 29,0] 5*[z55.5] 35.9 
g]98.9]1.3] 5958.4] 08.2 091107.9 15.2] 59[157,5] 22.1] 051207,0] 29,1] 5926.5 36,1 
10J09.9]01.4 | 6159.4] 08.4] 1oj108.c} 15,3} boji58,4} 22.4] 10f208,0] 29 2 (02 52.5] 36,2 
— 91.5 6160, 4 08.511109 gf 15.5]1611159,4| 22.4[211[209,0] 29.4 [2612 58.5] 36, z 
9%, 6261.4 03.6] 12110. 15.6 6:1160,4j 22.6 12 209,9 29.5 6259.5 36, 5 
01.8] 6362.4] 08.8] 1311.9 15.7] 63]161,4] 22.7 13210, 29.6 63260, 4J 36,6 
91.9 6463.[ 08 9 141129 15.9] 64/762, 22,8] 14[211,9] 29.8] 64/261.4 36.7 
02,1] 6564.4 c9.0 _15]112.9 16.0] 651163,4] 23,0] 151212,9] 29.9 | 651262.4] 36.9 
82.2 66 [65,4] 09.2[116[114.9] 16.1] 66]164,4] 23.1[216]213,9] 30. 1266263.4] 37.0 

S ſoz. 4] 67]56:4] 09g] 17[115.5] 16.3] 67J165,4] 23.2] 17]214,9] 30,2| 571264.4| 37.2 
.8]o2.5| 68167.3],09 5| 181116.c| 16.4 | 68[166,4] 23,4] 18215,9 20,3] 68[265,4] 37.3 
O2. 6 69 [68.3 V9.6 1917.8] 16.6] 49167, 23.5] 191216,95 30.5] 69266.4J 35,4 

22,8] 76[69.3] 09.7] 20[118.8] 16.7 20 168,4 23,7 _261217,9] 30,6 701267.4] 37.6 

02.9] 7170.3] 09.9121 119.8 16.8171 169, 23,8221 218, 30.81271[268.4] 37.7 

03-1] 7271.3] 10.0] 221120.% 17.0 72[170,5] 23.9] 22219,8 30.9] 721269.4| 37:5 
8003.2 7372.3] 10.2] 2321.8 17.1] 731171,5] 24-1] 23 220,8] 31.0| 73]270.4| 38,0 
8103-3] 7473.3] 10-3] 241122,8] 17.3] 741172,3] 242 24[221,8] 31.2 741271.3] 38,1 
$193-5[_75174-3]_12-4| 251123 | 17,4]_75[1735| 24:41_251222,8| 31-3] 751272.3] 32,3 
7123-0] 76[75.3] 106126724, 8] 17,5 176117443 24.51226[223,8] 31.51276[273.3] 38,4 
7193-8] 77 [76.2] 10.7] 27[125.8] 17.7] 7711753] 24,6] 27 [224.8] 31.6 774274,3] 38.6 
73.9 78[77.2] 10.9] 25[126.8] 17.8] 781176,3] 24.8] 28[226.8] 31.7] 78275.3 38,7 
754.0 7978.2] 11.0] 291127.7] 18,0 79]177,3] 24-9] 29226, 8] 31,9] 79276.3 38.8 
71242 80 [79.2] 11-1] 3c[128.7] 18.1 801178,3] 25.1} f [227.8] 32.0] 80j277 30 39,0 
04.3] 8180.2] 11.3]131]129.7] 18,21811179,2] 25.231 [228,8| 32.2[281j278.3] 39,2 

04.5] 8281.2] 11.4] 32[130.7] 18.4] 82[180,2] 25,3] 321229,7| 32.3] 821279,3] 39,53 

4.6 8382.2] 11.6] 33[131.7] 18.5] 83]181,2] 25.5 2 230.7 32,4 83280.3] 39.4 
704.7 8483.2 11.7] 34[132.7] 18.7 84182, 2 25,634 ]231.7 32,6 84281, 39. 5 
04.9 85 84.2 11.8] 351133.7] 18,8 85 18 3,2] 25.8 "35 232.7] 32,7] 351282.2| 39.7 
7195.0] 86[85,2] 12.0[136[134.7] 18.9 [1861134,2] 25.9]236[233,7| $2,91286|283.2| 39.8 
05.2 8786.2 12.1] 37 135.7 19.1] 8718 5,2 26.0] 37 234.7 33-0] 87 K84 2| 40, o 
605. 31 88 [87.1] 12.2] 3$[136.7] 19,2] 88186, 26,2 38 [235.7] 33.1] 88[285.2| 40, 1 
05.4 8988, 12.4] 39[137.7] 19,3] 89187, J 26.3] 39 236,7 33-3 89]286.2] 40.2 

5.6 90[39.1] 12.5] 40]138.6} 19.5] 90188, J 26,4 40[237,7] 33.4 goſ287.2| 40.4 

—_ — 1 — ooo — — 1 — — — —äj—6—ͤ— . — { 1—— 
605.7 91 [90.1] 12.7[141[139.6] 19,6 197189, 1 26, 62412 38.7] 33.5 2910288.2 40, 5 
05.8] 92 [91.1] 12,8] 42 140.60 19,8] 92190, 1 26,7] 42 239.7 33.7 920289.2 40,6 

06,0] 93 [92.2] 12.9] 431141.6] 19.9] 93197, 26,9] 43 [240.6 33-8] 93 290.2 40,8 
606.1 94 [93.1] 13.1] 441142.6] 20,0] 94192, 1 27,01, 44[241.6| 34.0 94[291.1] 40.9 
06.3 _95 [94-1] 13-2] 45 143.6] 20.2] 951193,1 27,1] 45 242.6 34-1] 9512921] 41,1 
6106.4 | 96 [95 1] 13.4[1461144.6] 20.3 196194, 1 27,3[246[243.6] 34,2 [296 293-1] 41.2 
06.5 | 97 196.2] 13.5 47]145-6] 20.5] 97195, 27,4 47[244,6] 34:4] 97[294.1] 41,3 
506.7 98 [97.c] 13.6 481146.6 20.6 98196, 27.6] 48 [245,6 34.5 982951 41,5 
06.8] 99 [98.0] 13.8] 4947.60 20.7 | 99197, 1 27.7] 49 246.6 34,799 296.1 41,6 
07.0J100 [99.0] 13.9 150148. 5 20.9 [200 128.1 27.81250[247.6| 34.8 300 [297,1] 41.8 

Lat [DiſtſDep| Lat [Dif De p| Lat [Diſt] Dep] Lat JDittj Dep | Lat JDiitl Pep Lat 


* 
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1 Difference of Latitude and Depomune Fr g Deg. 9 1 


S Ibero LN Dep il. Lat ep Dit Lat Dep [Oi Lat | Dep Oil Lat [vep | 
11.0 ooo. 2 5150.4] 08.0 101 99 8 15 8 151 1491] 23,6201 198.5 5 31.412511247.9] 39.31 
202. [o, 3 5251.4 08.11 0 100.7] 16,0 5211 50,1 23,8 021199, 5 31,6 2 248.9 39,41 
| 3123-91995] 3352.3 08.3] 03101.) I6.1] 53Þ151,0 23.9 031]200,5] 31.7] 531249. 39-6 
4 [04-0j00.6 | 5453.30 03.4] 04 102.54 16, 3] 541" 52,1] 24-1] 04201, 5] 31. 5450.9 39.7 
524-9]22:2 |_55 [$4 3]_23:5]_051193-7] 36-4] 55} 53,1] 24 2] osfz02,5| 32-1] 55)251.9] 39.9] 
"6105 900.9 56[55.3] 08.8 100104. 7 16 6 56154, 10 24.4 206203, 5 32.225602 52.9 40.0 
706.901. 1] 5756.3 08.9] 07105.7] I6,7] 57155, 246 07 1404,5] 32,4] 571253 8] 49.2 
$197 $[91-3] 531573] 9.1] 8180.7 46,9 886156, 0 24.7] ogf205,4| 32.5 552548 40:48 
9193.9191-4] 59 58.3] 09.2} 09{107.7] 17.0] 59157, 0 24,9 0920.4 32:7] 59[255.8 40.5 
ro ſog. 9% 1. | 60159,3] 09.4] 101086 1.2 600158, 0% 25 of 10207, 4] 32.8 bo 256.8] 40 7 


10.91.7616, 09.5{111i1j109.6} 17-4[163[159,0} 25,2 [211[208,4 33»0©[261]257.8] 40.8 
11.9191.9| 6261.2 09.7] 12110. 6 17,5] 6:{160,c| 25.3] 12 209,4] 33:2] 62]258.8] 41,0 
12. 82.0 63162 21 09.9] 1311.6 17.7] 63167, 25,5} 1321% 33-3 632 59.8 41.1 
13.8192.2 | 6463.2] 10.0 14[112.6} 17.8] 64/162, 00 25,6 142 11,4 33-5 64260, 8 41.3 
14.802.365 04.2] 10.2] 151113.6} 18. 65163, 0 25.8] 15/272, 4 33-6 651 261.7 41.4 
15. 802.5 6665, 2 10 3116114.6 18.1 66 164.00 26.0 216213,3 33,8] 266ʃ262.7 41.6 
19.9192,7 666.2] 10.5] 17/15/60 18.3 67164, 9 26.1] 17 214,3 33.9 6763.7 41,8] 
17.802,88 68 867.20 10.6] 18|116.5] 18.5] 68 165,9 26.3] 18]215,3] -34-1] 68[264.7] 41,9 
18.8193.0] 69 [68.2] 10.8] 19117. 5 18,6] 69166, 9 26.4 19 216,3 34.3 69265, 42,1 
2019.8 03-1] 70[69.1] 10.9] 20118. 50 18,8 70 16779 26.6] 20217, 3 34.4] 70266. 7 42,2 
{ 21120-7j23-3] 71470.1] 11.1J121119.5J 18,9171 168, 26 7]2211]:18,3] 34.6271 267.9 42.4] 
4 22 21,712 3-4 hr a4 22[120,5] 19,1] 721I69,0] 26.9] 221219, 3 3447 721268.7]| 42.5] 
1 231]22-7 03.6 72.1] 11.41 2321.5] 19.24 73{170,9] 27.1] 23[220,3 34-5] 731269.6] 42 7 
1 24123-7193 8 11.61 241122,5] 19-4] 74 171,9 27.2 24[221,2] 35:0 74[270.6] 42.9 
254732 21] TI.7] 251123 5 19,6 25 172,38} 27,4] 25222, 2 352752716 43.0 
2625.74. 1 11.9 126124, ] 197176173, 8] 27.5 22622323573 2761 272.6 43.2 
| 27 26.704. 2 12.0] 271125.4] 19,9] 7711745] 27.7] 271224-2] 35-5] 77]273.6 43.3 
1 2$[27.9194.4 12.2} 23$1126.4| 20.0 78[175,8] 27.8] 28[225.2] 357 7812746] 43:5; 
29128.61]94-+5 12.4] 29]127.4] 20.2 79176, 8] 28,0 2g|226,2| 35.8 797 5-6] 43-6 
30 29.642 IZ. 5 301128 4] 20.3] 80177, 8] 28.2] 30 [227.2 36.0 891276. 6 43.8 
| : 3130. 604.8 12.7|131]129.4] 20.5 [18 10178, 9 28. ; 231 228,2 36,1123; 277 5] 43,9 
| 32031. 605. 12.8 . 32 130.4] 20.6 82179, 8 28.5] 32229, 1 36.3] 82 278.5] 44-1 
{| 33132-6]95-2 13.0 331131.4] 29.8 83180, ] 28.6 33[230.1| 36,4 831279,5 44.3 
3433.65. 3 13 1] 34/132.4J 21.0 84181, 28.8 342311 36,6] 84280.5 44,4 
35A I 3-31 351133-3]_21-1 85182, 7 28,9 351222-1 36,8 8528175 44.64 
36135. 6005.6 13.5136 134.30 21.318618 3,7 29.1[236[233,1 36.9286 232, 5144.7 = 
4 37136-51955 13-6] 371135-3] 21-4] 871184,7] 29.2] 37 [234.1] 37-1] 8783.5 44.9 
| 38137-5195+9 13-8] 381136.3] 21,6] 88]185,7] 29.4 33 1235-1] 37-2] 88284 5] 45,0 
1 39138.5j06.1 | 23-9] 391237-3] 21-7] 891186,7] 29.6] 39236, 3794] $g{285.4] 45,2 | 


3 2 ra 
© Ow Gln ew he mY 


— CEE Ty * 


4032.5 506.3 3 1 . 40 138.2 21.9 20448777 29 7] 40237, 0 37.5 go 286.4 45,4] 
1 43140. 10.5106.4 I4.2[1411139.3] 22.111911188,7| 29,9 |241[238.0| 37,7|2911287.4| 45.5 


4241. 506.6 
4342. 5.6.7 
4443.56. 9 
14544.4/ 07. 
4645˙47.2 
4746.47. 
| 48147-4197»5 


14.4] 42140. 30 22.2 921189,6| 30.0 421239.0| 37-5] g2[:88.4| 45,7 
.of 14.5 4311412] 22.4] 93190, 6 30.2 43 240.00 38,0 90231239.4] 45-8] 
| 74-7 | 4442-2] 22-5] 94/191, 6 30.3] 44 [241.0] 38,2] 94290 4 46,0 
.$1_14:9| 451143-2[_22-7 | 95119246] 30 5 45242. 38,3 9512914 | 46-1 
15.0 114611442] 22.8 196193, 6 30.7 246 243.0 38,5]296|292.4| 46,3 
15.2 471145-2| 23-0] 97119446] 30,8] 4712440] 33,6] 9793.3] 46,5 
15-3] 451146.2] 23.1] 981195,6] 31.0] 4844.9 38.8] 9894.3 46,6 
49 48.40%. 15.5 491472 23-3] 991196,6| 31.1] 491245.9| 38.9 99 295.3 46,8 
1.422 10 15:611501143.2] es 4.9. 39-1300 [296.3] 46,9] 
_ [Dill{DepLat [Diſt]Dep| Lat Bin Hep Lat [Dilt Dep | Tat [Dit — Tat A ep Lat 


- 1 3 


| 5 3 FO for 81 Deg | 


* 


Difference of Latitude and Departure for 10 Deg. 


8. 77 1 . Ag 
« 

» 
> 


IO 
Ditt|Lat [Dep Dit Lat] Vep [Lil] Lat {Dep Diit] Lat | Dep [Dili] Lat | Dep O iſtſ Lat ep 
1 ol. oſoo. 2 5150.2 08.801 99.5} 17,5 151148.7] 26.2 [2011197.9] 34,9 2510247. 43-5 
202. 0%, 3 52 |5P.:} 09.0] o2[ic0.4] 17.7] 521149.7] 26.4 | 2198.9 35,0 521248.2| 43.7 
353. 90.5 | 5352-2] 09.203 101.40 17-9] $311 50,7] 26.5 399,9 35-2 | 531249-2| 43,9] 
453.90. 7 54 [33.2] 09.4] 04[102.4| 18.0 54/151, 26.7 | 04 200,9 35,4] 54/2 50. 1 44.0 
bees 13:2 | 5511 52.6) 26.9 ebe As 
61259 51.0 5655.1 09.710604. 40 18.4 [561 53,6 27.1 [206 [202,9 35,2562 52.11 44,4 
736.991.257 56.1] 09.9] 071t05.4 18.64 57154, 6 27.2 | 07 203,9 35.9 57253 1 44.6 
8 57 901.4 5857. 1 10.1] 0806.4] 18,7 5815 5.6 27.4] og [204,8 36.1] 551]254.1] 44.714 
g[28.9121.6 59 58.1] 10.2090. 3] 18,9 591156, 27.6 09 205,8 36,2 59255. 44.9 
1c [9.51.7 _60159-1 10.4} 10 108.2f. 19,1 ONES 7a" 27.7] 10]206.8] 36.4 _to 256.0 | 45,3 
6d 51.9 6160, 1 10.6[r17[109.3] 19,2 1617158, 27.9 211207, 36,62610257.0 453“ 
1211.80 2.1 6261.1] 10.8] 1210.3] 19 4 62[159,5|. 28,1 12208, 8 36,8 622 58.0 45.4 
13112-8052. 3 63052 c 10.9] 1312.30 19.6] 6 16, 28.3 139,8 36,9 632 59.0 45,6 
14 13.8052.4 6463.00 11.1] 1412.30 19,8 64 161,5 28.4 | 14% 10,7] 37,1] 64260, 0 45.8 N 
15 e823 847 
15 1 5.82,8 66 65,0 11.4 T161j114.2] 20.1 66163, 28,8 216 212,7 : 377.5 566 262.0 46,1 k 
1716.7 2,9 | 67466 of 11.64 151/15 2} 20.3] 671164. 29.0] 17[213,7] 37.6 67 262.9 46,3 
1817.723168 67.0 11.8 1816.2 20.54 68]r955,4] 29.1] 182147 37.81 68 263.9 46,5 
19]18.7123-31 69 68.C 12.0 1917.2 20.0] 69166, 4] 29.3 19216, 38,0 69 264.9 46,6 
219.2052 58.9 12.1 2018.2 20.8] 7167, 4] 29.5 20 216,7] 38,1] 70 65,9 46,8 
2120.73.60 7169.9] 12.3[121119.2} 21.0 71168, 29 7j221[217,6 38,3271 266.9 4750 
2221703 8 72 70.9 12.5 72[120,1} 21.2 724169,4 29,8] 22218,6 38,5] 721267.9 47:2 
| 23122.7140 | 7371.9] 22.7] 23Þ21.2f 21.3] 738170,4] 3e. 23 19,6 38,7| 7312688] 473 
24[23-6]24.2 | 74 [72.9 I2.8 2422,10 21.5 74171, 30.2 24220, 6 38.8 74 269.8 47.5 
25 24 6 04.3 2573.9 I 3.0 3 123 1} 21,7 75þ1722 3] 30.3 2225 39.0 25 270.8 47.7 . 
26]:5.6[4.« | 76 [74 +] 13-2]126124,1} 218 176173, 3J 30 5226222, 39.2 [2761271,8] 47.9 
2726. 04.7 7775.8 13,4] 27 b 22.0 77117413] 39-7] 2723.5 39,4] 771272-8] 48.0 
28 27. 64.9 78 [76.8] 13.5] 288126. 10 22.2 7811753] 39,9] 28 224.5 39.5 78273.8 48.2 
2928.65. 0 7977-8] 13-7] 292.0 22 4] 7917/6, 3] 31.0 2922.5 39.7 79274, 8 48.4 
b ee e e 2250 22.2.8227 48.6 
3130.55. 4 8179.8] 14.0[1311129.c| 22.7 [181] 178,2] 31.4 23122754 40. 12811276.7 18.7 
3231. 55.5 82 150.5] 214.2] 32130. 00 22.9] 821179,2| 317,6 32 228,5 4282277 7 48.9 
33 32.557 83 [$1.7] 14.4] 33j131.c| 23 1] 83180, 2 31,7 331*29-5] 40-4] 831278.7] 49,1 
| 34]33-5]95-9 | $4 [52.7] 24-0] 34/132. 23-2 | 84]181,2] 31.9 34 [230-4] 40.6 841279,7] 49.2 
35]345]26-2 |_35 [33:7] 14:7 [_35[132-9]_23:4] 851132220 32.1] 35 1231-4] 40.7 | 851280.7] 49.4] 
| 36]35-5j>b.2 | 8684.7] 14.911361[133.9] 23,6 18618 3,2} 32.3236 [232-4] 40.9 28628 1,6 29.6 | 
37136-4j6.4 | 37 [55,7] 215-1] 37[134-5] 23, | 8784, 32,4] 37 1233-4] 47,1 8782.6 49,8 
38137-4j06.6 | 88 86.7 15.3] 381135.9} 23-9} 8818 5,1 32.6] 381234-4| 41.3 881283.6|: 59.9 
39138.4j06.8 | 89 [87.6] 154] 39[136.9] 24-1] 891186;1] 32.8] 3912354] 41.4. 89 284.6 50.1 p 
40439-4j26-9 | 90 [38,6] 15-6} 401137.9] 24 3] gc[187,11 32.9} 40[236,3] 41.6} 9028 5.6 50.34 
4110. 40%. 1 9189.60 15.8]141|138.9} 24.4 [191]188,1] 33,1241 237,31. 41,8 29 1 286.6 50.5 8 
4241.43 92 [90.6] 16,0] 421139.8] 24.6 92189, 33.3] 42 238.3 42,0 92 1287.6] 50.6 | 
{ 43142-3]7»5 | 93 [91-6] 16.1] 43140. 8] 24.8] 93] 190,21] 33.5 43 239.3 42,1] 931288.5] 50.84 
44[43-3[27-5 | 94 [92.6] 26.3] 441141.8] 25.0] 94[191,0} 33.6| 441240-3] 42.3 94[289.5| 51,0þ 
[| 45144-3]7-3,| 9593-6 16.5 _451142.5] 251] 951 192,0] 33.8 45 [247-3] 4225] 951290-5] 81.2 
"46145-31085 | 96 [94:5] 16,6[146[143-3] 25-3 1961193,0] 34,0 [246 [242.3] 42.7 [296 [291.5] 51.3 
47. 308.1 97 [95 5] 76,8] 4711448} 25.5] 971 194,0] 34-2] 47 [243-2] 42.8] 97[292.5] 31.5 
487.308.398 96.5 17-0] 481457 25,7 | 9819,00 34-3] 48 [2442] 43.0} 98[293.5| 51.51 
4948. 308.5 99 [97-5] 17.2 49[146.7] 25,84 99] 196,0] 34.5} 49 [245.2] 43.299 294.5] 51.8 
. 349.208. [100 [98.5] 17.3|r50[147.7} 26.012 001 197,0] 34.7 [250 245.2 43.4200 [295.4] 52. 
Ditt|Dep|Lat Diſt[Depl Lat Diſt Bep | Lat Diſt} Dep | Lat [Diſt] Dep Tat DiltPDep Tat 
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Difference of Latitude and Departure for 11 Deg. 11 1 
4 | i OSD: A 3 BY 
Viſt|Lat |Dep|Þit|Lat.|DepfDiſt| Lat \ Dep Diſt Lat | Dep Diſtſ Lat | Dep [Dit] Lat 
1 1 ꝗ¶ .. — —ę— [— a 2 
1 1.00.2 5150. 109.101 99.1] 19.3571 [148.2 25,8120] 197.3] 33.4 [2511240.4 | 1 
2 [9201204] 5257.69. 9] 2100.10 19.5] 5211492] 29.04 o21198.3] 38,51 52124741 46. 1 
3 [2.9 oo. 6 5352. 0110. 1 0301.10 19,7 5350.2 29 2 03]r99.3] 38.7 53248. 48. us 
4 03.9.8 54 [53-1103] 4102. 1] 19.8] 54/151, J 29.4] 04[zco.2| 38.9 541249-3 [7 
5 n 5554. CH. 8103.1 20.0 5510152.1 29.6 89512012 39.1 | 551259:3 |» 
«6 [25.9 01. 1 56 55-c[10.7] 106[104.c| 20.2 [1561 53.1] 29.8 [206 202.2 39.3 J 5602 51.3 1 1 
7 6.901 3575. 10.9 os. 20.4] 5754.1] 30.0 0203.20 39.5 5712523 1 
8 7.91.5 5856,11. 1 o8j106.c|. 20,6] 581155.1] 20.1] 084 204.2 39.7 | 582532 . 
9 08.8 [01.7 5957.91, 6907.00 20.8] 59/156. 30.34 9205.2 39.9 | 9254.2 bi 
10 199-8 21.9] 6058.81.44 1c}108.c| 21.0] 6oj157.1] 30.5 10 206. 1] 40.0 6025 5.2 
11 1.82.1 6159.90 11.6 1110709.00 21.261 58.0 30.7 110207. 10 40.3 612 56.2 
12 11.802.362 


59.9 

50.9 11.8] 12|109.9] 214 621 59.0 30.9] 12208. 10 40.4 624287 2 
13 12.8 02.5 63 61.8012. 13[110.9] 21.6 6376.0 31,1] 1309.1 40.6 632 58.2 
14 1372.7 64162.*]12,2} 145112 9 21,8 64/161. 31.3] 14/270. 1 40,8 641259.3 
15 14.7229 651]63.8]12.4 15]112.4} 21.9 65 162.01 31.5 IS{21T.0] 41.0465 260.1 
16 115 7193-1] 66164..8]12.6|116}113.9] 22.1J166162 9] 31.7 j216]212.0| 41.2 266 
17 10.7324 671]65.8]12.8] 1711148] 22.3] 671163.9] 31.9] 1713.00 41 4| 67[262.1 
18 [17-7]93-4] 6866.73, 0 18]i15.8] 22.5] 6864.9 32.1] 18þ214'c| 41.6 681264.1 
19 18.7 [03.6 69167.7]13.2] 191116.8]. 22.74 69]165.9] 32.2] 19]215.0| 41.8 
20 [19:6]23-$] 70168.7]13,4] 20]117-8] 22,9] 704166.91 32.4) 201215.9] 42,0] 70[265.c| 52. 
21 20.6.0 71169.7]13.5} 1211118.8] 23.1 j1711167.9 32.6}2211]216.9] 42.2 2710266. 0 
22 [21.6 04. 2 7270, 13.7] 2201 19.8] 23,3 721168.8] 32.89 224217 gf 42.4 
14 23 22.6 04.4] 7371.7J13,9 2311207] 23,5] 73169.8J 33.0] 2318.9 42.5 73/268. 0 
| 24 [23-0 04-6] 741[72.6|14.1] 241121.7] 23.7] 7411798] 33-2} 24[219.9{ 42-7 | 74' 
| 25 [44:5]4+S] 75573:6]r4-3] 251122-7]- 23-9] 7511713] 33:4] 251220-9] 42-9] 75 
9 26 j25-5]95-O] 76 74.6014. 5 1261123.7] 24.0 [176172.8] 33.65226[221.8] 43.1 [276] 
127 26.5052 79[75-6114.7] 2511247] 24,2] 7711737 33-3] 27 222.8 42.3 77 
28 27.55. 3 78176.6|14.9] 28[125.6] 24.4} 78 (174.7 34'of 281223.8 43.5. 78. 
29 28,505.51 7977-51151] 291126.6] 24.6] 791175-7] 34.2 29122481 43-7] 79 
30 [29:31]25-7] 8028.5 15.3] 39 127.6) 24.8 80[176.7] 34.3] 3012258 439] 50}: 
31 [39:4195-9] $1179-5[15,50 131 128.6] 2501811727 34-50-311220.7] 44-1 [281]: 
32 31.46. 1 82080. 5015.6] 321129.6] 25.2] 82178.6 34.7] 32[227-7] 44-3 
33 [32-4 06.3 83j81.5|15.%1 33[130.6] 25,4] $31179-6] 349 331228.7] 44.5 
4 34 [33:4]2%-5] 8482.501660 34jt31.5| 25.6] 841130.6] 35.1] 34[229.7] 44-6] 
\ 35 [34:4]96-7Þ 8583-4162 351: 32-5] 25:8] 851181-6] 35.3] 3512307] 44-8 


36 [35:3]96.9] 86]84-4[16.4] 136[133.5 25.9186 182.6 35.5 236 231.7| 45.0 290.7 
37 36.3%. 87[85-4116.6] 3713450 26.1] 871183.6] 35.7] 3712326] 45,2 287.7 
4 38 [37-317 | | $: | 
39 38.3197-4] 89187-4[17.c} 391136.4] 26.5] 89 185.5 36.1] 3912346] 45.6 283.7 
40 39-3 07. 90 88.307772 4011374 26.7 900186. 5 36.3 40 235.6 45.8 


41 40.2%. 8 g91139.3117.4] 14111 38.4] 26.9 [191]187.5] 36.4 2410236, 6 46 0 
42 [41,2j05.0] g2190.3117.6} 42[139-4| 27.1] 9288.5 36.6})-42[237.5| 46.2 
43 [42-2 08.2 93191-3117.7] 431140.4| 27-3] 9389.4 36.8] 4312338.5| 46.44 6 
44 43·2 08,4] 942.3017. 44[141-3] 27-5] 941199-4] 370 441239-5] 46.6 | 941288.t 
| 45 K zee 95193-31481] 4511423] 27,7] 951191-4| 37-2 4512405] 46.7 | 951289.6 
46 [45-2 08,8] 9694.2 18.31 14611433] 27.9 196192.4 37˙4 246024 1.5 47.0296 
47 46.1%. 9795˙ 2018.5] 4744,30 28,0] 971193-4] 37 6] 47 242.5] 47-1] 97 
| 48 1471 29.285 96.2118.7] 4$1145.3] 28.298944 37.84 48024344753 
| 49 [48-2 [09-3] 99197-21189] 491146.3] 28:45 99[195-3] 38.0} 49/4, 47-5 | 991293.5 
50 [49-2 [09-5J100[98.2119.1] 15c1147.2| 28.60 (19.30 38,2J2501245.4| 47-7 [3094.50 57.20 
[DiftiDep Tat [DiliDep|Lar F Dep Tat [Dif] Dep Tat [Diſt] Lat Lat [Dif Dep | Tar 


82 

3 

84 

85 

9 286 
1 | 571281,7] 
-3] $8186.4]16.89 381[135.5| 26.3] $31194-5] 35.94 381233-6] 45,4} 88282.7 

4 89 

6 22 

291 

92 

93 


or 79 Deg 


'© 5 — — 


— —— — = — i 
| Difference of Latitude and Departure for 12 Deg. 
Dutt Lat.[DeppDiit] Lat | Dep Dit] Lat | Dep Dit Lat | Dep Diff Lat | Vep 
x 49.910. 6101 95.8] 21.0}15c11147-7] 31.4i1201j196.b} 41.8 [2512455 52.2 
3 50.9 10.8] o2] 99.8] 21.2 5248.7] 31.64 0297.6 42,0] 52 0246.5 52 af 
15 51.8011. 0 03100. 21.4} 541149.6] 31.38] 0398.5 42.2] 532474 52.60 
4 52.8011, 2] 4101.7] 21.6 541150.6] 32.0 0499.58 42.4 | 54248.4J 52,8 
CS] 5 153-5111-4_o5[102+:} 21,50 55j351,6] 32-2 | 05 2c0.5} 42:6] 5512494] 53: 
5 54-t[31.6]166}103.7 22.0756 152.60 32.4206 201.5] 4248 2 562 50.4] 53.2 
. 5571.9 o7j104.6} 22.3] 571153-5j 32.74 o071202.4] 43.1 5721.3] 53.5 
8 56,712.11] 8105.50 22.5] 581154-5} 32.9] 082034 43.3] 581252.3] 53,7] 
9 57.712, 3] 0906.66 22-7] 59155 5| 33-14 0904.4 43.5 5253.3] 53-9} © 
10 3.202. 1c[107.6] 229] 6c1150-5 33:3J 1c}205-4| 43-7 | 6012543] 547 
11 39.702 7108.00 23.1f1611[157-5] 33-5J2111206.4} 43,9 26225 5.30 54,3] 
12 $0.6[!12.0] 12 109.5| 23,3] 62 158.4] 33.71 12 207.3] 44-1] 62j256.2 545 
13 61.6013, 13110. 23,5 6311594] 33-93 13208.3J 44.3] 642 57.2 54,74 
44 152.613. 74/110 23-78 641100-44 34˙1 14209.3] 44.5 64/2 58.2] 549 
15 e 53.6 T3,5 ToS117,6) 23.0 6 161.4 Land} Bin 210.3 44.7 60 259-2] 55˙1 
16 64.5/13.7J11 6113.4] 24.1166 162.3 34.5 2160211.20 44.9 2662 60. 1 45.3 
17 55.813,90 171114-4] 24,3} 6763.3 34-74 17212.2045˙1J 674261.1J 555 
| 23 66.5]14-2] 15j115-4] 24-5} 681194 3] 34 94 151213.2] 45,3] 681262.1] 55,7 
| 19 59057.5014.4J/ 191164 24.8 6g1195-3] 35-23 19012142] 45,6 69j264.11 56, 
20 68.5114.6] 2c{117.4] 250 5066.3 35.4 221852 45.8] 7ci264.1] 56.2 
| 77 69.4 14.9 121þ118.3] 25i2h1-3[i67.2] 35 6:2211216.1] 46 0 A7 265] 56.4 
hs 70,4[15.c] 2219.3] 25, 268 2] 35.8] 22[217 1] 46.2 | 72]266.c| 56.6 
23 71.4]'5-2Þ 22]120.:] 25.6] 72669. 39.0, 23j2138.1} 46.4] 751267.c| 56 8| 
12 72.4015, 4] 241121.3] 25-8] 74/170. 2J 36.24 24Jz 19. 10 46 6] 741268.c| ms 
| 25 73:4 15.6 2:5|122.5] 260 7561712 36.4 252207 46.8 25 269:c 57. 
26 74.3015˙8J126123.20 26.276721] 36.6] 2260221. 47.0 7269.9 57,4 
27 75.3 16 0 271124.2 26.4 77 173-1] 36.8] 271]222.0| 47.2 77 270.9 57,6 
28 *176.3116.2] 28[125.2] 26.6] 781174-1] 37.08 28223. 47,4| 78277, 57.8 
| 29 77-3116-4] 2g|126.2| 26.8] 701751] 37.2 29]224.c| 47.6 | 761272.6] 58.0 
30| 06. 8028. 16.6 _3<[127.2 27.0 _8c 176.0 37-40 301224.9] 47% 8273.8 58.20 
31 79-21#0.5Þ131]128.1] 2.218117. 37 642311225.9] 48.0 8 1274.8 58,44 
| 32 80.27 3229.20 27.5] 8278.0 37.9 3212269 48.3] 8227 5,80 58,7 
33 8351-21173] 33/130. 27,7] $31179-0] 38.14 33/2279 48 5| 8 276,8 58.9 
34 82.2017 5J 34]131.31} 27.9 84j180.9] 38,3 34228.9] 48.784277,“ 59,1 
55 85]33:3]17:7]_35[152-5| 28,1 eee 38:5Þ ee eee 59,0] 
36 $6184 217.9] 136[133.| 23.3Þ186]131.9] 38.7 3630.5 49.1 E86 279.7 59,5 
37 -|85.1]18.c| 371134.0| 28.51 8782.9 38.91 37[231.8] 49.3 87 280.7 59,7 
38 8816.3115.30 38735 28.7 88183. 39.14 381232.8] 49,5 882817 59. 
39 3918.5 391359 28.9] 8911343] 39.30 391233-7] 49-7 8982.6 60.1 
20 95088. 4c|136.9] 29.1} goſt85-3] 39-5] 40234-7] 49.9 | 901283.6] 60.3 
41 91 39.018. 9 141}137,9] 29.31191/0186.8J 39.7 241/235.7 50, 1291284. 6 50.5 
14 920.6019. 4238.9 29 5| 9218.80 39.9 42 36,7] 5.3 9228.6 60,7 
43 93 pf 4 4311 39-9] 29-7] 931158.81 40.1} 43123771. 50.5 1:931286,6] 60. 94 
44 94091 9119,6] 44[r40.8] 30.0 941139-7 10.4 442 38.6 50.8 94287. 5 61.2 
45 25 22 e _451141.8 20.295190. 7] 40.6 45 239.6 $1.0 Þ 951288.5} 61 
46 9693. 9/20. 014 142.80 30 4[196|191.7] 40,812461240.6| 51.2 [296 89.50 G1, 
47 97 94-9 20,20 4711435] 30.64 971192-7] 41.0 47 B26 6] 51-4 | 971]290.5} 61.8 
48 98195-2 [20-4] 481744,7] 30-8] 981193.6] 41 4842.50 51.61 9897.4 62.0 
49 99196,$120.6] 491145.7] 31,0] 991194-6] 41.41 4912435] 51.8 | 991292.4| 62.2 
| 50 100197-3J20-8h15c1146.7]_31-202co 1195-6] 41 6I2501244.5} 52 0130 [293.4] 62.4 
Dif) Dilt|DeplLat [Diſtl Dep 78 Diſtl Dep | Lat [Dift] Lat Tat [Dif Dep | Lat | 
1 "ff . 6 ' f = 
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Difference of Latitude and Departure for 13 Deg. 13 
DigLat |DeppPiitLat 2<p|Diſ Lat | VepyDilh Lat | Dep PiN Lat | Dep (Diſt Lat Dep 
01,0100.2| 51149.7|11-5Þ101} 95,4] 22,7 [1511147.1} 34 0f2011195-9| 4592251 244.6 36.5 
1,900.4] 5250, 17 2 9954 22,9 5248.1 34,2] 02 196,8 45.4] 52 245,5 59,7 
02,9100.7 | 53451,6111-9] 3010.40 23-2] 5301491] 34 4| 031197-5| 457 53 (240.5 56.9 
03,9, 00.9 5452.62.10 4101.30 23,4 5411501] 34,6 04119351 45,9 $4 [247-5 $721 
04.9103-21_55 53.6]12:4] 502.3229 5511510] 349] 0511997 _46.1 55! 248.524 
01.3] 56546 2,6106103 3] 23˙8 15613 2.0 35.1 [206 [200.7 46.30 256 1249 4 57.6 
06, 801.6 57155.51!2 8 671104-3] 241] 571133 9} 35,3] 07 [221+7 46.6] 57 250,4 | 57-8 4; 
07,8191-3] 58156 513-0] 08105, 2.3 5854.00 35.5} 08 202.7 40.8 $8 251-4 58.0 „ 
03, lo, o] 5957,51 33 09 100.2 24:5] 591549 35-8] og 203.0] 47,0 592524 58.3 | 
09,7]92:2} 60155-51323] 1011972 247 | 6011559} 36,0] 10 204.6 47.2] 60,253-3| 535 


3 


10,002.51 6159/4371118, 25 611 56,9 36.2211 205.6] 47.5261 PIE 58.7 
11. 702.7 625, 413 9 1209.1 252] 621157,9] 36.4] 12 206.6 47.7] 6225553 58.9 
12.7002.9 63[˙14(ʃ4˙2J 13/710, 25 4 63 155.38] 36 
13. 603.1 646,44] 1g|i11,1] 25-0] 6411598] 36 
14,6 03 4 65193, 14.6 1512,10 25-9] 6560.8 37 
15,%| 23,0 "66154,3 14.5];161113,0] 20.1f166]161.7} 37 3 
16,003,866 5,34% 171140 26.3] 6762.7 37.6] 17211.4 45:55 67 160,2 60,1 
04.0] 68%, 315-3 1815.00 26.5 68163, 37.3] 181212-4| 49-0} 68 261.1 60.3 it 
18.5194,3] 6967 2|*5:5] 19 116.0] 26.8] 69164.) 38.0 1912134} 49:34 69 262.1 60.5 | 
| 
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19 504,5 7058.217216. 27-0] 70[165.6] 38.2 


04.771469, 2 16.01211117,9 27, 71166. 38.5 221ʃ213.3 49.7271 264 1 61,0 
21.4194.9] 92 170.2 16.2] 221118 9] 27-4] 721167.6] 38,7 22[210-3] 39-9] 72 2b5.0| 61.2] 
22 4195-2] 73711 i6.4 23}119,8] 27.7 731168.6] 38.9] 232173 50-2] 73 266.0] 61,4 
25 4] 74/72, i6 bf 24[120.8] 27,9 74169. 39-1] 24 218.3 50.4] 74 267.08 61,6] 
2% 751731129] 2 8] 28,1] 751170 5| 39-4] 25[219:2| 50,6} 75120001 big 
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25310578 7674,11 126122,8 28,3|:76[171.5] 39 6226220, 90,8276 2689] 62.114 

26.3 26,1 77 75,0 1773 27 123.7 28 6 77 172.5 3958 27 221.2 5151 77 269.9 62.3 i 
2$127-3]96,3] 78[76.0]*7+5] 2824.7 28.8] 78[173.4] 40,0] 231222-2| $1.3] 78 279.9 62,5 
29.28.3006, 791770 17,58 29|t25,7} 29-0] 7974.4] 49,3] 29223•1J( 51-5] 792779 0. 
3629.2 % 808. e 3% 28222 801175-4| 40.5] 3e ee 


3113021970 $1178:9 18 2 1311127, 6 29:5 [181 170.4] 48.7 [2312251 52.0 281 [2738 63.2 
3 231,297.24 8247949 18:4] 321128,6] 29-7] 8277.30 49 321220 J 52-2] 82 274.8 63. 4 
| 33132-21974] 83 80,9 18,7 3311296 29,9 83[178.3] 41.2] 33227·8[ 52.5 83 275˙8 63,7 N 
| 34433! 07.6 8431.8 18.9 340130, 6 30. 841179.3] 41-4] 34 228.0 52.6] 84 276,7 63.9 
351341} 27-91 85 32,8819] 35 131.5] 394 85j180.3] 41.6] 352290 52,90 8512777 64,1] 
36 3571 c$.1 86183,8]!9-3]1361132,5 30.6 18618 1.2J 41.3 236 230.0| 53.1 2861278.7] 64.314 
| 3713911953] 37 84,819 of 371133550 30,8 $7j182,2] 42 1] 3723/9 53-3] $7 279.6] 64,0. 
3837.88. 5 8885,79 81 381134,5| 31-0] 8883.2] 42.3] 382319 53,5] 88 280.6| 64.8 
39038, 008.8 8986,72 39113524] 31˙3 89 0184.2] 42.5 39 232.9 53 8 89 281.6 65.01 
- 40139.0109.0 [20 877 [42:2] 40 t36,4 31-5] 90 i85.1] 42.7 40 233:9| 54.0] go 282.6 65.2 
739.9092 9168.7½2,841/737¼4 317191 186.1] 43.0241 234.8 54-2 291 283.5 65.5] 
42(40.9109,4] 9239, %% 4211384] 31:9] g2[137-1] 43,2] 42[235-3| 54.44 9228453657 
43141-9109,7 | 93 [90.6109] 43]139-3] 32.2 931138.3] 43,44 43]236-3| 54-7} g31255-5| 65:9 
4442, 9009.9] 941.621. 2 44[140,3] 32:4] 94|189.o| 43,6 4412575 | 54-9 
5143-$|10,1 | 95192,6121:4] 451141-3] 32.0 _951:99-0] 439] 45 238.7 | 55.1] 


— 


"26 [44-8] 10,3] 96133,5122-6[1461142.3] 32,8 [19619 1.0 44,1246 39.7 35,3 296288 4% 66. : 
4745.80 10.6] 97 94,5 1.8J 47243, 2J 33-7 | 9792,00 44-3] 47[240-7| 55-6] 99 [259-4] 66.5.) 
4846,80 10.3 | 9895 522.0 48 144,2] 33,3 981192-9] 44:5] 48]241.6| 55,8] g81290-4| 67.0} 
49147,7]11,0| 99 [96.5122-3] 4911452} 33:5] 99939 44-8] 492426 56.9] gg 1291-3] 07.3 | 
50 48.6 1121009242. 1500142 332 a0 194,9 45:0[250[243.6| 56. 24300 [292.3 67.5 | 


Dep]Lat Bi Dep Dep Lat Dift Dep | Lat IDiſt 


— 


9 r * 


— —_— 


1! | 14 Difference of Latitude and Depatture for 14 Deg.” 
vo Dit Lat Dep Ditt Lat DeppDiſt] Lat | Dep Din Lat | Dep Win Lat | Dep pVit Lat Dep 
| | 1 [01.0 90.2 51 19.52.3101 98,0 24.451146, 5 36, 5 20 1195.0 48.6251 243.560. 7 
1 2 [01,9] 90.5] 5255, 512,9 oJ 99,0 24.7 521147.5] 36.8 02196, 48.5 52 244.3 61,0 
+ 3 [92291207] 53151,4[2:31 03] 99.9] 24,9 531:48.5] 37-04 031197.0 49.1] 53245, 61.2 
Ft 4 [23-9101 0 54152.4[13-1] 04j100.5] 25.2 54[149,4| 37:31 041197.9| 49.4} 54 246,4 | 61.5 
| q_ 5[24:2121:21_ 55153-41133] 0511019] 25.4] 551159.4 37:5] 05 198.9] 49,6 55124744 | 61.7 
605,801.58 56[54,3[13-0[r06}102.8] 25.7f156j151,4] 37.6 206199. 9 49.9256 248.4 62.0 
76,8001. 5755.33 8] 0103.8] 25.9] 5752.30 38.0 7 [200.8 50 of 57 249.3 62.2 
8 j07,5101.9] 5856. 34.0 o8[104.8] 26.1 58]153.3] 38.2 08 [201.8 50.3] 58 250,3 62,4 
9 03, 702,2 59157,2114-3] 09105, J 26.4 5854.3 38.5 cg [202.8 50,6] 59 251.3 62.7 
_10199,7] 22:4 | 60[58.2114+5] 10j106.7] 26.6] 6015 8,2] 38,7 [10 [203.8 50,8] 60/252 3| 62.9 
11j10,71 02.7 | 61 $9,2 14,8 1111107.7 16.9 161 BE 55 39-O0}211 204.7 51,7261 253.2 63.2 
1211.60 02.9 ] 6200, 215.0 120108, 27.1] 62157, 2 39,2 12 205. 7 $1.3] 62254, 2 63:4 
; 1312.66 03.1 63151,1]15-2] 131109.6 27,3] 0311 58,2] 39-4 13|206.7| 51.57 63'255,2| 63,6 
1473.60 4 6462, 115.5 14/110, 27.6 64[159.1] 39,7 14[207.6| 51.8] 6425.2 63.9 
ay _15114,61 03-6] 65163,1115-7] 151111,6| 27.8 _651160.1] 39-9] 15 208.6 52.c} 65'257.1| 64,1 
17 1615,50 03,9 6664,16. 0116112, 28, 1166161. 4,2 [216 [209.6 52.3 260 258.1 64.4 
1 17116,5104.1] 6765, 16.2 17/113, 5 28,3 6762.00 40,4 17 [210.5 52.5] 67 259.1 64,6 
if 1817, 504,4 68]66,0]16.5] 18[114,5] 28.6] 6816 3.0 40.7] 1811.5 52.5] 68 |260,0| 64.9 
1 19 18.404, 6 6966.9 16.7 19115. 5] 23.8] 69164, c 40.9 19 212.5 53.0] 69 261.0 65.1 
WM 20 19.4 04.8: 70 67.9 16,9 20 116.4 29.0 701164.9 41.1] 20[213.5| 53.2 70 262.0 65.3 
. 21020. 4405. 1 71j68,9]172[121|117,4] 29,31710165.9 41.4zZ210214.4 53,5 271 262.9 65 6 
0 | 22121.3]05.3] 7269.97, 4] 221118.4 29.5] 72[166.9] 41.6] 22[215.4| 53 7 72 263.9 65.8 
;F 23 5 05,6 7370. 817.7 23119, 3 29,8] 731167.9] 47.9 23 [216.4 54.9 73 a . 
I 24123,3]05,$] 74171,8117-9] 24[120.3] 30.0 741168.8| 42.1] 24 [217.3 74 
Ft _25124,3]06,0] 75172,8]15,11 251121.3] 30,2 75[169.9] 42.3] 25 [218.3 
4 2625,06, 3 76 73,718 41260122, 3 30.5 176170. 80 42.6 [226 219.354. 
1 276.2006, 77174,7 [25-6] 271123.2] 30, 771171.7] 42.8 27220, 3 
1 2827. 2006, 8 J 78 75.7 [18.9 28[124.2] 33.0] 781172.7} 43-1] 28 221.2 
74 2928. 100%, 0 7976,7 19.1] 29125, 2 31.2 79773.7 43,3 291222. 2 
il} [_39129-1197-3 | 86177.6139-4 3026,10 31.5 _$01174.6} 43z6] 30[223.2 
155 | 31139,1107-5] 8178,69. 6713107127, 31.7 [183[175.6] 43,8 2310224, 1 
$4 3237,00. 7 8279, 619.8 320728, 31.9 8276.60 44,0 32 [225.1 
Fl 3332, [ o8. 0 8380, 520. 1 33[129.0} 32.2 83777. 44-3 3312261 
| . 4 3433.00 08.2 8481.5 20.3 34130, 0] 32.4 | 84/178. 44.5 34227. 0 
15 3528.5 [85 82,5020. 3131.0 32-7 | 850(179.5 44:8 35 1333-0 [50.0 
| } 36[34,9] 08.7 | 8683, 420.8 [1361320 32,9 186 180.5 45.0]2361]229.0 
1 37 3499 09.0 87 $4,412 31 3713229] 33-2 | 87]131.4] 45.3] 37230. o 
4 32 130.9j09.2 | 881]85,4[21.3] 38[133,9] 33,4] 88j182.4] 45,5 38 2 30. 9 
139378094 89,4. 39734, 33-6] 8983.4 45,7 3931.9 
LEE LEA eee CA 8. 
| 4739. .$109.94 g1488.3 22.0141 136,8] 34.119118 5.30 46.241 [233:8 
4240.8 10, | 92[89,3[22.3] 421137,8] 34,4 9286.30 46.5] 42 234.8 
431.710, 930.222. 5 43138. 35.6 9318.3] 46.7 43 235˙8 
44 42,7 10.6] 9491.2[22,7] 44[139-7] 34-3 | 941183.2]} 46.9] 44 1236.7 
e e [140.7] 35:1 | 951139-2] 47:2] 52. 
4644.61, 963,123, 146 141.7 35,3 196190. 2] 47.446 [238.7 
47 456 17,4 974,123, 5 4742.60 35.5 97191. 47,7 47239.7 
4846,60 11,6 985.2237 48 143,6 35.8 98192, 47-9] 48 240.6 
4. 49 +755 11.9 99[96.1124.0] 491144,6| $6.1 99 [193-1 45? 49 ($6984 | 
a e ceferone alegſtaggl 3hgpeohiptnt dh fuelagcs 
| PiliDepLat IDiltDep Lat II Dep Tat [Diſt] Dep | Lat [Dif Pep 


Difference of Latitude and Departure for 15 Deg. 15 


— 


DAI EPE | DepyDilt] Lat | Dep [ill Lar D 


— — 


1 loi. o. 3 51 49˙43˙2 1010 97.60 26.1 [15111459] 39.10 201[194-1] 52.012511242.4 | 65.0 

251.900. 5 52] $0.2[13-5] 02 98.5] 26.4] 52146.8 39.3] oz2[195-1] 52,34 521243-4] 65.2| 
302.9 00.8} 53] $1-2113-74 03] 99 5 26,7] 531147-5. 39-6] 03 196.1] 52.51 53]:44-4] 65.5] 
4453.91. 4 54| 52.2140 04 too. 5 26.9] 541148.7| 39,9 04[197-0] 52.8 541245 3] 65 7 
5 [o4-8jor:3] 55] 53:1014:2] 051101-4] 27:2] 5511497 | 40.6} 0511930] 53:1] 5146-3] 66.ok 
=} 05.$101.6 55] 54.114.500 102.4] 27.4 156 150'7 | 40.44 2061199.0] 53.3 256 247.3 66.3 
7 06.8]01.8} 57] 55-1014-3] 0711034] 27-7] 57 151.6 40.6] 0799.9 53-6] 571248:2] 66 5 | 
| 8 [07.7022] 58} 56.015. 0 8104. 3 28.01 58152. 40.9] 08 [200.9 53.8 580249.2J 66.87 
ig 8.702, 3 59 570 15.34 9105. 3 28.2] 591536 41.1 9 201.9 54-1] 5959.2 67.0 
10 99.7 02.65 58.0 15 5 10 106.2] 25.5 60 154.5 41.4 _16 [202.8 54.30 251.7] 67.3 
JE d. 602,8] 61 58.91 5.8J4111J107 2 28.7161ʃ155˙5 41.71211203.8J 54 61261 152.1 6758 


12 [0 1.603. 1 62] 59.916.012 108.2] 29,0 62j156.5]| 41.9 12 204.8] 54.9] 621253 1] 67.8þ 
12 6103-44 63] 60.9]16.3] 1309.10 29,2] 631157-4| 42.2} 13]205-7] 55.14 65j254-0] 68.1 
13.500 3.6 64 61.8]:6.6] x4|110.1] 29.5] 6458.4 42-4] 1426-7] 55.4] 64/255.0] 68.3 
14.5103-9} 65} 62.8519.84 15]! 11-1 29.3] 6c 159-4] 42.74 25 207.7] 55-6] 6256.0 68.6} 
15 5004, 1 66 63.7 17. 1 11611120 30.0 166 150.3 43.0 2161208.6 55.9 2662 56.9 68.81 
1.44.4] 67] 64.7.3] 1713.00 30. 3J 6761.3 43.24 1729.6 56.1] 6757.9 69.1 
17.4004. 7 68] 65.7117 64 1814.0] 30. 51 68 162.3 43.518 210.6 56,44 6$j258,9| | 
i3.4194-9] 69 66.6 17.9 1911149 30, 8 69 163.2 43-74 19]211-5] 56.74 6259,88 69.614 
19-3195-24 70 67.6 18.1 20 242 31 1] 7064.2 44,04 20 212-5] 56.9 A ber 69 N 
| 21 20.3005. 44 71] 68.6 18.441211116.9/ 31.311710165.2 44-34221[213-5] 5752J2710261.8 70.14 
21.2105.7] 72 69.5 18.61 22 117˙ 31.6 72 166.1 44.51 221]214-4] 57.5] 72 262.7] 70.4 | 
22. 2006.0] 73] 79-5118 gf 2301188] 31.8] 7367.1 44.8] 231215-4] 57-7] 7363.7] 70,7 
23.2 06.2 74 71.5]19.2] 240119 3] 32-1] 74116S.1] 450 24/2164] 58.0 742647 70.9 
24,105. 5 751 72 449.4 25120.7J 32-4] 75 169. 45-3 25121743 58.2 :.75 265,6 71.2 
25.006.770 73-419-7]126|121-7] 32.617670. 0 45.5226218.3] 58.5$276[206.6] 7141 
26.1 19.94 27[122.7] 32,9 777,0 45.8] 27[219.3] 58.7] 77ʃ 267,66 71.7“ 
. 310-2] 281123-6] 33,1] 781171,9] 46.1] 2820.2] 59.0] 781268.5], 
120-44 2911246] 33-4] 791j172-9| 46.3 29|221-2] 59.3] -gf269.5 | 
20-71 3012 5.60 33.6] 80[173-9] 46.6] 3022.2 69.5 80 279.5 8 
: 21700771 126.5] 339 187 [174.8 46.312310223.1J 59.828 10271.4 
21.2 32 127.5 34.2 82 175.8 47.1 32 224-2 | 60.0 4 82 272.4 
21.5 330128.5J 34-44 83176.8 47-4] 3312251] 60.3] 831273-4 
21.7 341429-4] 34,7 8411777 | 47-64 34226.0 60.61 841[274.3 
22-0] 35|130-4| 34,90 35 178.7 22218 227.0] 60.8] 8275.3 5 


1 — — — — . — 


22.3 1360131.4 352186 179.7 | 48,1 2361[228.0] 61.1J2860276.2 
22.5 35|132+3] 35-5] 27/180.6 43.4] 3728.9 61.3] $5[277.2|. 
22.8} 381133-3] 35-71 $81181.6| 48.7] 381229.9]' 61.6] 881278.2| 
23.00. 39 134.3] 36.0 891182.6| 48.9 392309 61.9] 892791 
9123.3 { 183.5 | 49-2] 401231.8] 62.1] 9280.1 
184.5 49.41 241]232,8| 62.4 281.11 
185.5 49-7} 421233-7 

186,4 ; 
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| 16 | Difference of Latitude and Departurc for 16 Deg. | 
i} Dif Dit T Lat | — Dep Diſt Lat 1 Dep | Diſt 1 Lat Dep JPillf Lar Lat Dep 
þ 1 N 51 49. C 97-1] 27-0J1511145-1] 41. 6 201 193-2] 55˙41251 241.2 2| 69.2 
T: 6 52 58.014. 98 of 28.14 5240.1 41:9] o2[194.1] 55.7 52242, 2 69.5 
[I'f 3 53] 50.9 99 of 28.4] 531147-1] 42.2] o31195-1] 55˙9 531243.2| 69.7 
10 4 541 51.9 109.0] 28.7 54/148.0 42:4] 4196.1] 56.2} 54 244.1 70.0 
144 5 55 52.9 100.9 28.9 3 149.0 42.7 705 197.0 5 6, 5 5501245 1 70.3 
q | 6] 56] 53-8 101.9 29,2[1561149-9| 43-2] 206[198.c| 56.8Þz561246.0| 70,6 
1 7 571 545 102.8] 29,5] 571599 43:3] 071990 57.0 571247.0| 70.8 
1 3 68] 55.7 103.8] 29 8J 587151.9 43-5] 08799.9 57,3] 580248.0 71.1 
. 19 59] 56.7 104.8 30.0 59 152.8 43-6 og 200.9 57.6 5248.9 71.4] 
1 Aud 50 5272 105-71_39-3] 608441 10[201:8] 52.9 6049.9 71.7 
Wh - 15 6511 58.6 106.7 30.6 1610154, 44.4 2110202.8 58.2 2612 50. 9 71.9] 
1 12 62] 59-6 [07 6] 30,9] 62[155-7 | 44:6] 1212033] 58.4] 62j251.8] 72.2 
10 7 63 0.6 108.6] 31.1] 63756.) 44:9] 1304.7] 58.7] 6352.8 72.5 
N 114 64 61.5 109.6] 31.47 64 157-6 45-2] 1412057] 59.0 640253 7 72.8 
+ 15 65 62.5 [10.5] 31.7 65 158.6] 45-5 11 59.3 _651254-7 73.0 
f 116 66] 03:4 111.5 32.01166[159-5] 45-7 [216[207.0] 59.5]266[255.7] 73-3 
* 17 67] 644 112 f 32.2 67160. 5 46.0 1208.6 59.8] 672 56.6 73.6 
bf 18 68]- 05:4 [113-4] 32.568161. 46-3] 181209.5] 60.14 6857.60 73-9 
jt q 19 69] 66.3 114.4 32,3] 6962.4 46.6] 19210. 60 4J 6902 58,5 74-1 
10 26 70 6743 115-3] 33-1] 70 163.4] 46.9 2211.44 60.6 7002 59, 5 74,4 
93 2. 71 68.2 116.3 33-3171 i64.4 47.114221 212.4 60. 9 2710260. 5 74.7 
11 2 72 69.2 117.3] 33-54] 721165 3] 47-44 2213.4] 61.2] o2[261.4] 75 0 
14 23 7 118.2 33.9 731 06-3] 477 231214-3] 61.5 732624] 75˙2 
N 715 74 71.1 119 2 34.2] 741672 48, 0 241215.3] 61.7 7412633] 75,5 
it! 25 751721 | 120.1] 34:4 75 168.2 | 48.2 _251210-3 62.0 7512643 75.8 
1 ＋ 76 73.0 [21.1] 34, 71761692 48.5 f226[217.2| 62.3276 265,3 76.1 
1 47 57 74.6 122.10 35,0] 7770.1 45.54 2718.20 62.6 7766.2 76.3 
id 28 78 75.0 123.00 35,3 7871,11 49-1] 28[219.1] 62.8] 7802672 76.6 
14 | 29, 791 759 124.0] 35. 7911720] 49-3] 291220.1] 63.1] -gj268.2| 76.9 
$4 30 80 76.9 1124.9] 35.8 Bo 173-0] 49.6 31.1 63.4] 80ſ269.1 77 2 
. 31 87 77,9 125.9] 36.141811174.0] 49.9J231/222.00 63,7281 270⁰1 77¹⁴ 
|| 32 82 78.8 126.91 36.44 821174-9] 59.2] 321223.0] 63.9] 82]271.0| 77.7 
id [| 33 $3 79.8 127.8] 36.7 83175˙9 59-44 33[223-9] 64.2 831272.0] 78.0 
1 134 84] 89.7 128.80 36.9] 8475, 5,7 342249 64.5] 8473.0 78, 3 
15 135 85] 81.7 129.5] 37.24 $5[177-3| 51-0] 351225-9] 64.8] 851273-9] 78.5 
Wa 36 86 8277 PER 139.7] 37,5186 178.8] 51.312360226.8J 65.0 286[274.9 788 
160 1 37 870 83.6 131.7 37-84 871179-7 51.8 3722.8 65.3J 8702758 79.14 
ay 38 36. $3] 84.6 132.6] 38.0 88180.7 51.8] 38[228.7]| 65.61 $8$1276.8] 79.4] 
| 0 39 [3745 89] 35:5 133-6] 38.3] 8911-7 | 52-1] 391229.7| 65 gf 89[277.8]'79.6Þ 
. IEA 258 134-6] 38.6] go[132.6| 524} _40]a30.7| 66.1] 282282122 
A 41 [39-4 91 87.5 135-5] 38,9191 183.6] 52.64 241 231.6 66.4 291[279.7] 80.2 
142 49:4 92 88:4 136.5 39.1 92 184 5 52.9 42 23256 66 7 92 280.6 80 5 
443 [41:3 931 89.4 137.4 39.4] 931855 53-2] 43233.6 67.0 930281.6 80.8 
ö 4442.3 94 90.3 ? 138.4 39,7194 186,5 53.51 44234. 5 67.2 94 282.6 $1.0 
Þ 45 [43:3]124]_95 |_97-3]26:2]_45 [23924] 40-0} 951357:4 | 53:7] 45123551 67,5] g51283-5| 81.30 
i 46 44.2 12.7 96 92.3 26. 5146140, 3 40.2 [196 188.4 | 54.0 246236, 4 67.8 2960284. 5 81.6 
147 [45-2 971 93.2026. 141.3] 40.5] 97189.3 54.3] 472374 68.1] 9728 5.5 81.9 
148 [46.2 98 94.2 27.0] 48 142.2 40.8] 98 190.3 54.6] 48238.4J 68.31 980286.4J $2.1 
149 [47-1 99 95-2127-3] 49 [143-2] 41.1] 9991.3 54-8] 4939.3 68.6] 992874] 82.4 
50 [48.1 100 96.1127.6J150 [44-2] 41.3 [200[192-2 | 55-1] 2501240, 3 68.9 13000288.3 82.7 
Diſt}DepjLat DiſtDep ILat Diſt De pl Lat IDift} Dep ! Lat IDiſt] Dep! Lat IDiftl Dep | Lat 


_ Diſference oF Latitude ad Departure for 17 Deg. 17 | | 
Dif iſt Dep (Dit Lat | | Dep Dm Lat | Lat Der { 
1 29 51151 144.4 44. 1 2011192.2 240, 73-3, 1 
29.38] 521145-3] 44-4] 2193.2 241.0} 73.6 9 
3 30 1} 531146-3] 44-7] 3194“ 241,9] 73:9 1 
4 30.4 $41147-3] 45-04 4198 242.91 74.1 5 
s 4 e eee | 
Is 5 31 of156[149.2| 456206197. 0 [244.8] 1: 
2 3] 31.3] 5711501] 45-9] 797˙9 245 8 
18 31.6 5881511] 46.2] o8j198.9 246.7 
9 31.9] 5152.0 46. 0911999 247.7 
18 .2| 32.2] 6013.0 46.8] 10 zoo. 248.6 
„ neee lace Feet | by WE A. 
32-4 1161]154,0| 47-1]211]201.8 249.6 


32,71 621]154-9| 47-4] 12[202.7 
33,0 6311559 wy 13]203.7] 3251.5 
| | 14204. 6 5 252.4 
33.6 6557.8 48.2} 15]:05.6] 62.2] 652534 
33.9166 58.7 48.5216 206. 5] 63.112662 54.4 
34.2] 6759.7 48.8] 171207.5] 63-4] 67j255.3 
34.5] 68 160.6 49.1 18208. 5 63.7] 6856.3 
34,3] 6961.6 49.4] 1912094] 64.0 69ʃ257.2 
7] 35,1] enz. 49.7] 20[z10-4] 64.3] 702 58, 2 


35-4 ([174163.5] 5$c.0f221]211.3] 64 027142 59, 1 

| 50. [ 2202 12.3] 64,9] 72 [260.1 
117.6] 36.0] 73165 4 50.6] 23 213.24 5.20 73261.1 
118.6] 36.2] 7466.4 50.5 2442 14-2 6 5.5 74262. 
119 5| 36,50 7567.3 $1.2] 2515.2 65.8 751263.0 


250.5 


249076 7e 72 7Þ:2-2126]120.5] 36.80176[168.3] 51 AJ 2616.1 66.176 [263.9] 
25. 807.9 77] 73˙622.5[2 [214 37-1] 77 169.31 51-7] 271217.1] 66.44 77 264.9 
26 $08.2] 78] 74-6]z2.8] 28[122.4] 37,4] 781170-2| 52.0 2818.0 66.60 78 265,8 
27.7008. 79] 75-5[23-1] 29]123-4} 37-7] 791712] $2.3] 29219 0 66.9 -91266.8 
23.7]-8.8] 80 76-5234 4c [124-7 38.0 8c [172.1] 52.6 _3cj219,9 67.2]. 80j2697,7 

: 29. 609.1 31 7775237310253 38.31181J173.1J 52.9237 1220.9 6 5 42811268.7 
30.6 | 8. | 221.8] 67.8] $21]269.71 
316 222.8| 68,1} 83270. 
12.5 1223-8] 68.4] 84j271.6 
11 % 


224.7] 68.7 $51j272-5 
225.7] 69 0286273. 5 
226.6] 69 J $71274.4 
1227-6] 69.61 88 275.4 
228.5] 69 of 89 276.4 
11.7 i | 1229-5] 70.248 90127743 
12,0] 91 778 26.6141 Tr] 41.211911182.6] 55.3] 2411]230.5| 70.4 2911278.3 

* 231.4] 70.7] 9279.2 
232,4] 71.0 93 280.2 
233+3] 71-3] 94/2811 
234.3 71,6 95 [282.1] 
235.2] 71.90296 {283.01 8 
236,2] 72.1] 97 84·0 $6. 
8237.1] 72.44 98 285.6 $7. 
238.7 72 7] 99 89 $: 
239.1} 73-0 390 1286.9 J] 8. 


; Das DittDep Lat Diſt Dep Lat [Dill Dep | Lat Dill Dep Dep pl tas Dit Dep, Lat 


Wa wo WW we 
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18 Difference of Latitude and Departure for 18 Deg: 1\ 


Diff|Lat |Dep(D:tt| Lat 1Dep;Ditt] Lat [Dep | wg Lat Dep 551 Lat Dep Dep Pi Lar Lat I 7 
1 ol. oſoo. z 51] 48.5 * 6 96.23] 312115143.6 46.7 201 791.20 64.1 62.1251 238.7 77.6] 
2 [1.9/0.6 52 49.5116.1] 02| 97-0} 31.5] 521144-6] 47.0] 021192.71} 62.44 522397779 
j - 3 [02-9}j©0.9] 53] 50.4 16.4 03] 98.0] 31.8] 5311455} 47-3] 3193.1] 62.7 53240, 6 78.2 
4 3.8012 54| 51-4116 74 04 98.9 32.1] 54/146. 47.6] 04194. 0 241.6] 78.5 
STe Ae 242-51 78-8 f 
1-6 05.7 on 55 533017. 3000.“ 32,81 56[145.4] 48.220619 5.9 243-5] 79.1 | 
7 6.702. 2J 57] 54.2% 6f 07 [101.5] 33,10] 57 149.54 48.5] c71196.9 244-4] 79.4 | 
$ [07.6j02,51 53] 5527.9 08]102.;] 33-4] 581150'3] 43.8] 08197. 14541797 
9 PS. .o. 5 59 56.118.209 103.7] 33.7] 55911 51-3] 49-1] 09 13 246.3] 80.0 
10 og. 53. 60] 82.118. 5 10104. 6 34.04 601522] 49.4 _101199-3 247-3] 80.3 
171 10.5j93-44 61] 58.0 18 $]113]105.6 34-3þ161[153-2] 49.7211 200.7 248.2] 80.6 
12 {11.4037} 62} 59.cf19.2} 12[106.5] 34.64 621541] 50-1] 12201. 6 249.2] 81,0 
13 [12.4]94,0f 63] 59-9}19-5f 131107-5] 3429] 63]155-c} $944 131202: 6, 1250-1] 81.3] 
1413.34. 3 64 60.9]19-8] 14[108.4] 35,2 64156, 50.7] 1412035 251.1] 81.6] 
15 14.304.665 61 2j:0.1] 151109-4j 35,5] 6c 156.0 51. J. 151204-5 65 282.0 $1.9 8 
425 15 2104.9 66 62.5 20.41116 119.3] 35.58$166[157-5] 51.312160 5.4 253.0] 82.2 | 
17 16.2005. 3J 67] 63-7 20.7 17|111.3] 36.2 6758.80 51.6] 17/206. 2539] 82.5 
118 17. 1005.6 68] 64:7]21.0f 18]112.2] 36.5] 68 I59.5] $1.9] 181207.3 254.9 82.8 | 
19 |18.1]05 | 69| 65.62 1.3 19 113.2] 36,8] 69|160.7] 52.2] 19]208.3] 255.3] $2.1 | 
20 [19.c[96.2] 70 66.6121.6] 2011141} 37.1] 70 161.7] 52,5] 2292.2 256.8 83.4 
[| 21 [20.0 ob. 6 71 g 67.5 21.9J1210115,1J 37,41171[162.6] $2.8]2211210.2 257.7] 83.7 | 
22 20. 9006.8] 72 68.5] 22.21 221 16.0 37.7] 7263.60 53˙1] 22211. 258,7 84.0 
22.6] 2311.0] 38.0 7364.5] 53-5] 23212. 2 59,60 84.4 
4422.91 24|117.9] 38.3] 7465.5 53.8] 24213. 0 260.6] 84.7 | 
3123-2] 25[118.9 38.6 751156.4 54-1] 25]214-c| 261.5 85.0 | 
23. 5 12606119 8 38,9176 167-4} 54.4]226[214.9 262.5 85.3 | 
2123.8] 2120.8 39.2] 77 1:68.3] $4.7] 271215-9 263.4] 856] 
2144 JJ 2811217] 39.6] 78 [169.30 55.0] 2802168 1264.4] $5.9 
24-4] 261122-7] 39,9] 7911702] 55-3] 29]217-8 265,3 86.2 
; 24.7] 30[123-6] 40.2} 80[171,2] 55-6} 30j218.7 266.3] 865] 
25.0]133 [124-6] 40.5 h1811172.1] 55.9} 2311219,7 267,2 $68] 
25,30 3211255] 40.8] 82[173-1] 56-2] 321220.6 263.2] 87.1 | 
2 5.6] 331126.5] 41.1] 83174. C 56,5 3312216] 269.1] 87 4 | 
926.0 441127-4] 41.4] 84[£75-0 56.9] 34[222-5] 72-3] $41:270.1] 87, 8 1 
. 26.3 35 0128.4] 41.7 85282 572} 3512235 85221. 88.14 
26.611306 129.3] 42.0 186176.9 57,5236 [224.4] 72.9286 272.0] 88.4 | 
[1130.3] 42.3] 8777.8] 57-8] 372254] 73. 272.9 88.7 
131.2 42.6] 88 178.38] 58.1] 381]226.3] 73-5] 88[273.9] $9.0 | 
132.2 43-0 | 891797 53-4] 391227-2| * 8912745] 89.3 | 
[133-1] 43-3] go[180.7] 58.7] 40[228.2 -2} go[275.8\ 89 6 
134-1] 43-6J191181.6 229.2] 74-5j2911276.7] 89.9 


135-0] 43.9 92 [182.6} 59.3] 42[230.1] 74-8] 9277.7] 90,2 
13610] 44.2] 93183. 231.1 a 
1136.9] 44-5] 94/1845 232,00 75:4} 941279-6] 90 8 
137-9] 44.8 251184 233.0 75-7] 951280 5 91.2 
138.8] 45.196186, 4 1249 76.c [29628 1.5 91.5 | 


139,8 45-4] 97187.3 234-9] 
140,7] 45-7 | 981138.3 8235.8 9 
141.7] 46.0] 99 189.2 236,8 77.9] 99 I 
142.7] 46.4 200190. 2 237-8] 77,30300j235.3] 92.7 | 


Dep | Lat JDiſt Dep! Diſt] Dep| Lat [Dili Dep Lat 


for 72 Peg. 


eplLat [Pitt 


£ 
6 On 


—— 


; _— — aL; ce Is 


1 


Difference of Latitude mT cs ae for 19 Deg. 


2 Dift Lat | Dep Diſtſ Lat | Dep [Diſt 
1 142.8 49.2 [201 190.0 65.4251 
2 143-71] 49.5 02|191.0] 65.8] 52 
3 144,7] 49,3 | 03191.9 66.1] 53 
4 145.6] 50.1] 041929 66.4] 54 
5 146.5] 50,5 _ 0511938 | 66.7 55 
6 156147. 5 50,8 206 194.8 67.1 [56 
7 1148.4] 51.1] 0195-7] 67.4] 57 
8 149.4] 51.41 08196.7 67.7] 58 
g | 150:3] 51,8 091976 68.1] 59 
10 151,3 52.1] 10198. 198.5 68.41 60 


11 152.2 $2.4 $2111199-5| 68.7 [261 
13 153-2] 527] 1212c0.4] 69.0 62 

113 154-1] 53.1] 1312014 69,4 63 
14 15511 53,41 1422.3 69.7 64 
15 156. o $37 _251293:3] 70 o 6 | 
16 156.9] 54,0 j2161]204-2] 70.3 [266 * 
17 157-9] 574177852 70 7167 2 
13 158.8] 54.7} 18 206.1 71.0} 68 b 
19 159.8] 55.0] 192071 71.3] 69 F 
20 160.7] 55,4 _ 2c [208.0 21.6] 7c ? 
21 161.7] 55.7 j221]208.9 72.0 $271 1 

FE 162.6] 56.0] 220209.9 72,3] 721257 2| 88.6 # 

23 163.6] 56.3] 232 10.8 72,6 731258 1] 88.9 0 
24 2 164.5] 56.7] 2411.8] 72.9] 74[259-1] 29.2 BK 
25 [23-6 75172 9124-44 : 18,2] 40. t65.5] 57.0 _251212-7] 73 3] 75}2$0.c 89.5 | | 
26 166.4] 57.3 [226[213.7] 73-6 276 260.9 39.9] ( 
27 167.3] 57.6] 271214-6| 73-94 7761.5 90.2 -M 
:8 168.3] 58.01 28[215.6] 74.2 78 I 262.8 90.5 3 
29 7969.2 58,3] 291216.5] 74.6 75[203.8} 90.8 1 
30 9. 75-6 -9]_42-3} $0[170-2] 58.6} 301217 5| 74-9] 8<1:64-7] 91.2 1 
31 [29.3 171.1 58.912311218.4] 75 2[2$11265.7] g1.; 

| 33 172.1 59 3] 321219-3] 75-5] $21266.6| 91.8 
33 1173-0] 59.6] 331220.3] 759] 8:1:67.6] gz. 
34 174-0] 59.9] 34]221.2| 76.2] 844268.5] g2.c| 

35 $51174-9] 60.2] 35[222.2] 76,5] 8269.5 92.8 
35 — — — — —— 
36 175.9 60.6 236 223-1] 76 8 286 270.4] 93.1I 

137 176.8] 60.9] 3712241] 77,2] 8727,30 93.4 
38 177-7] 61.2] 381225.0] 77.5 881272.3] 93.8 
39 178.7] 61.51 39236.0| 77.8] 8273.20 94.1 
40 179.6] 61.9] 4cj226.9 78.1] 9C1274.2] 94,4 

41 5 180.6 62.2 241 227.9 78. 5 2911275,1 04.7 
2 9.7.3.1 34. 181.5 62,5 421228.38] 78.8 92275, J g5.1 
43 182.5 62.3] 43[229-7] 79.1] 9312770] 95.4 

44 133-4] 63-2] 4430.7 79 4 94278. of 95. 

45 9511344] 63.5] 451231-6] 79.8] 951278.9] 98.1! 

146 185.3 3 63-$]2461232.6| 80.1]2961279.9] 96.4 

47 186.3] 64,21] 47[233-5| 80.4] 9780.8] 96,7 

48 187.2] 64.5] 4823450 80.7] 980281. 9757 


188.1 


— 4—— 48.8189. 68-1 815,4 81.4]; 83.60 9%. 
bäder er Pim BerſCLat [Difl Dep | Tat — Dep | | Lat DifiſDep Lat [Dill Dep Lat] 
—— T7 — ” org . * Fs | ; N by 
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ö 20 Difference of Latitude and Departure for 20 Deg. 
Lat [DepIDitl Dit Dep| 
r = 

O2 
03 
04 
05 
106 


07 
O8 


Ditt Dep Lat 


47-9 
48.9 
49.8 
5957 
$17 
52.6 
53.6 
5475 


Dep 
17.4 
17,8 
18.1 
18.5 
18 8 


19.2 
19•5 


Lat 


v4.9] 
95.0 
96.8] 
97.7 
98,7 

99 6 
100. 5 


Diſt Lat 
1511419 
142.8 
143,8 
144.7 
i457 
146,6 
147.5 


Diit 
1201 
02 


Lat 
188.9 
189.8 
190 8 
191.7 
192,6 
193.6 
1945 


Diſt Lat 
251235˙9 

52 230.8 
237.7 
238 7 

32. 

240. 6 
7 241.5 


oo. 9 
21,9 
02,8 
23,8 
247 
25,0 
06, 6 
27,5 


00.3 
00,7 
01. 0 
21.4 


21.7 


E 8 - 


02,1 
22.4 
92.7 


OS Ow & 


Cy 
* 


28,5 
29,4 | 
1073 
11.3 


112.2 


13-2 
14,1 
15,0 
16,0 
16.9 


1779 
18.8 


1197 


20.7 
22 6 
2454 
2534 
26.3 
27˙3 
28.2 


03.1 
234 
9358 
04.1 
2454 
04,8 
05.1 


9555 
25,8 


26,5 
06,8 


55 
75 
57.9 
38.2 
58.6 


58.9 
59.2 
59.6 
29,9 
10,3 


10,6 


11,3 
11.6 


12 0 


8112, 3 
12.7 


13.0 
1373 
12,7 


5114.0 


14.4 
14.7 


315.0 


06,21 


10.9 


55˙4 
50.4 
5773 
58.3 
5972 
60,1 
61.1 
— 
6250 


63,9 
5478 
65,8 
66 7 
97-7 


09.5 


72,8 


76,1 
77.1 


63,0 


68,62 


70.5 
7154 


7373 
45 2 
25 


78,0 
78,928. 
7979 
30,8 
81.8 


19.8 
20. 2 


20.9 
21.2 
21.5 
21.9 


20. 5 


09 
10 


101.5 
102.4 
103.4 
104 3 
10572 
106.2 


107.1 


108, 


10950 
tog. 
110,9 
111,8 
112, 8 


113,7 


114, 


115.6 
116.5 


—1117,5 


118,4 
119 3 
120.3 
121.2 


122,2 


123.1 


124.04 


12530 
125.0 


126,9 
127,8 


128,7 


130,6 
131.6 
132,5 
13324 


48.5 


14974 
150.4 
151,2 
152.2 
153 2 
154.1 
155.1 


156.0 
156.9 
1577 
158,8 


1159.7 


160.7 
(61.6 
162.6 


163. 5 


164,4 


165.4 
166.3 


167.3 


168.2]. 


169.1 


170.1 


171.0 


172.0 
172.9 


173.8 


174.8 
1757 


176.7 
177.6] 


178.5 
179.5 


1180.4 


181.4 


1182.3 


195-5 
196,4 
192.3 
198.3 
199.2 
200.2 
ne ated 
202.0 


203.0 


203.9 


204.9 
205.8 
206 7 
207.7 
208.6 
209.6 
210. 5 
211.4 


212.4 
213.3 
214.3 
215.2 
216.1 


217.1 
218.0 
219.0 


219.9 
220,8 


222.7 
223.6 
224, 6 


225.5 


226 5 


227.4 


228.3 
229.3 


58 242.4 


243-4 
244.3 


24573 


246,2 


183.2 


15.7 
16.1 
16.44 
16,8 

17,1 


Lat 


230.3 
231.2 
232.1 
233.0 
234-0 
34 9] 2525 
| Dep 


184.2 
18 5.10 
186.1 

187. o 
187.9 


Dep 


q 


for 70 Deg. | 
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| 1 
Difference of f Latitude and Departure for 21 Deg. 21 7 


Dit Lat [Dep Diſt Lat. Dit] Lat Dep Diſt Lat Dep [Dill Lat | Dep [Dutt Lat] Dep] 7 | 
7 [00-9[20.4 51 147,6118.3] 101] 94:3] 36.2 5141.0 54,1120: [187.6] 72.ch:53 [234-3] gout © 
2 [1.9 00. 7 52148.5118.6 95-3]: 36.6 52419 54,5] 021153 6] 72,4] 5212353] 90.3 
3 [92-8]o1.1] 53149-5119. 96.2 36.9 5311429] 54-8] 03 189.5 72,8 531236,2] 90.7 
4 193-7]21-4] 54150-4[19- 97-1] 37-3] 541143-8] 55-2} 041190-4] 73-1] 54[237-1] g1.c 
5 [24:2]21:3Þ_55[32-311997] _051_93-11_37:6Þ_55[144:7} 55:6} 051191:4] 73:50 5512381] 97-4 
6 5,602.2 56[52-3[20. 99.0] 3801561457] 55.9]2061192.3] 73-5]2561239.0| 91.“ 
7 (a6. 5 [o. 5 5753. 220.4] 07] 99.9] 38,3] 571146.6] 56.3] 071193-2] 74-2] 57[239.9] 91.1 
8 7.5 %2,9 ] 58[54-1]:0, 100. 9 38.7 5847.50 56.6 0894.2] 74-5] 580240.9 92.5 
9 8.43.2 5955˙1021. 101.3] 39.1] 5948.5] 57.0] 091951 74.9] 5941.8 92.8 
10 (99-3[23-6 50581. 1c[102-7] 39-4 _ bo[t49-4]_57-3] 10 196.0] 75.3] 601242.7] 93.2 
Is 711 10. 303.9] 61156,9 103.7 39-5]161]150-3] 57711097. 75 6261243˙7 93.2 
Io 112 11.2 04.3 62 57.9 104. 6 40.1 62 151,3 58.1 1211979 76. 62 244,6 93.5 
z 13 [12.1104.7| 63]58.8[22, 105.8 40.5] 631 52.2] 58,4 1398.8] 76,3] 64[245.5 94.3 
5 12 [1305.0 6459.7 106.5] 40.9] 641531] 58.8] 1411943] 76.7] 64246. 94,6 
1s [425 | 651192113:3) 150274] 42 2Þ 6511549 | 59 2] ee 77:3] 6511474] 55: 
16 14.9057 66]61.]23,7 108.3] 41.6 [166155 c| 59.516201. 77.41.66 248.3] 95-3 
17 115 906.1 67[62.5]24.0o} 17/709.3J 41-9] 67j155-9] 59.9] 171202-6] 77.8] 651249.3 95.7] 
18 [16.8]o06.5] 6863.5  18|110.2] 42.3] 68 156.9] 60.24 181[203.5] 78.1] 68[250.2 96.1] 
19 [17-7]96.8] 69 64.424. 111 2] 42.6] 69 157-8 60.6] 191204-4| 78.5] 6912511] 96.4] 
20 18.7197-2 n0[65.3]25.1] 112.1] 43-0] 701 88.2] 60.9 2005.4] 78.8] 7052.1 96,8 
2: [19-6]07.5] 52166.3]:5.4}1210113-0| 43-4[1711[159-7] 61.3}2210:06.3] 79.227102 53˙6 97,1 
1 22 [20.5.9 7267.2 5,8] 22[113-9] 43.) 7260. 61.6} 2220.20 79 6 722839 97,5 
2321.58, 2 738.106. 11480 44-1] 731161.5] 62.0] 2398.2 79.9] 7312549] 97.8 
1424 [22+4[98.6] 741[09.11z6, 115-3] 44.4] 741162-5] 62,4} 24]209-1] 80.3] 742558] 98.2 
125 153-3129 03751792 0129-9 116. 44.875 1634 62.7 25 210.0 80.6 75286. 7 98.6 
2624393 7670.92. 117.7 45,276164.3 6344226 211.0] 81.027627 7] 98.9] 
27 [5-2129-7 | 771724] 118.61 45.5} 771105-3] 63.44 271211:9] 81.4} 7758.6 99.30 
28 [2b6.1j10.0f] 98172. 119-5] 45-9] 781166.2] 63.8] 281212.8] 81.7] 7829.5 99.6 
29 [27-1]110.4 | 7917 3-7128-2 120.5] 46 2] 7967.1 64,2] 2512138] 82.1] 791260.5}100.c4 
| 30 j-$,0]19.5 _ 80174-7Þ28-7] 121.4] 46.6 8⁰ 168 1] 64.5] 314.2 82.4 861.4700. 
37 28.91.11 8$1175-6]:9. 122.3] 47.018 1169.0 64.923 10213.60 82.8281 262.3100. 7 
3229 91,5 8276.5 123.30 47-34 821109.9] 65.2] 321210.6} 83.1] 82263.3101.1 
33 139+ 11.8] $43177-5129. 1242 47,7 | 83417049} 65.6 331217-5| 83.5 83642 101.41 
3431. 712.2 84/78.430. 125.4} 48.0 8471.8 65.9] 241218.4] 83.9] 84265 1101.8 
35 [32:7]1245 85 79-3130. 5 35 126.1j 48.4 8511727 66.3 _35 219.4| $4-2þ $51266.1}102.1 
' 36 [33-6]12.9] 86]30.3]30.8} 136]127.0] 48.7 [186]17 3-7] 66.74236 220.3] 84,6 [2862670 102.0 
| 37 34.5013,3J 87872 3711279 49-1] $71174-0] 67.0] 371221-2] *4 9 87 267 940 2 | 
38 35˙ 513.6 $8182.1]31.5] 381128.9] 49.5 $8[175-5} 67,44 38 222.285.388 268. 1103. 
39 36.4140 89 83.1319 3929.8 49,8} 8976.5 67.74 392231] 85,7 89 269.8 103. 
40 [37-3[14-3] go[34-c[32-3] 4001.2 8% 972.4 68.14 4024.1 86.0 


ee 2 K ou 279.203 5. 
41 [33-3114-7] 91154-9132.6þ141]t31.;| 50,591 178.3] 68.5]241[225.0] 86429102717 104.3 
42 [39-2 [15,1] 92 8 5.9 of 421132.6 50.9 ] 9279.3 68.8] 422259 $6.7 92 272,004.) 
43 (1015.4 9386 833·3 431133-5| 51-30 931150.2] 69,2 43269871 9327380105. 
44 [411115.3] 94157-7133-79. 4411 34-5| 51.6 94/1811 69.5} 4427.80 87.4 9474.580105. 
45 [42:9116 2] 95188-71340) 4511354] 52.0 951182.1] 69.9] a5]22870 87480 95]275ghownhs 
46 142-9 16% 96139.6134.4] 146136. 30 52.3 [1961153.0] 70 212460229. 88.2296 276,3] 105, 
47 [43-9116.8] 979.5034 8] 4737,30 52 7 9783.9 70 6 4712306] 88.6 97277, 106.4 
48 448172 98 91.835. 1] 48]138.2] 53.0 9884.9 71,0 48 231.5 88.9] 98278.2J 06.8 
49 [45-7117-6] 9992.43 55 4939.1 5344] 9918580 71.30 49232. 89.2 992791007. 
co 46.7129 ]0093. 40388189 7 53,8 [2001156.7] 71. 2802334 89.6 TM 
D 


HPP 280.1 187. 


Lat [Diſt Dep | Lat it|Dep Tat Diſt} Dep L 
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22 Difference of Latitude and Departure for 22 Deg. 
Diſt Lat DepDiſt Lat |Dep|Di#| Lat Dep Diſt Lat | Dep JDiitj Lat | Dep Diſt Lat Dep | 
100,9 00.4 51147 3119-11101] 93,6] 37-8 [151 [f40, c 56.6J2011186.4| 75.3]251 232.7 | 94,0 
207, 97 52143.2 [19.5] o02| 94,6] 38.2] 52|140.c| 56.9] 021187.3| 75.; 233-7 | 94:4 
3,8011 53149-1119 9 03 95 5| 38.6 53419 57.34 3188.2 76,c 234.694 
403, 71.5 545%, 10,2] 04 96.4] 39.0] 5442.8 57.7] 4189.1 76.9 5. 95-2 
$194:6127 9] 551510 bees 97-41_39-3]_55[143-71_58.1] 52.1 768 236.4] 955] 
{ 5[o5,6[02.2| 5659 1.0 ros 98,:] 39 7]1561144,6] 58.4 26619 770 77.2256 37 4| 95:9 
17 06, 502.6 57152 921.4] 0% 99.2] 40, 1 5745.0 538 0791.9 77.5 . 99-3 
| $[07,4]93-0| 5853.8 [1.7 o8[100.1] 40,5] 58[146,5] 59 21 08[192,9 77,8 580239. 96. 
908, 3zo3 4] 5954,72. 1 001. 1] 40.5] 5947.4] 59.6 og j193.8] 78.3 97-0f 
10109,31237 e 122-50 1c|102.0] 41 2] boji48.4] 59.99 10[194,7] 78.7] 97:4] 
{ 11 10,2 04.1] 61156.6122,94111|r02 gf 41-6]161]149,3] 60.3]211[195.6| 79. 97,81 
1211. 104,5 6257,58 3,2] 12003 8] 42 of 620150. 2 60.7] 12196, 6 79.4 98.1 
13112 104,9 63158.4 123-6] 13104 8] 42.3] 631151,2] 61,1] 1397.5 79, 98.5 
1413. 0 5,2 6459, 3240 14/105, 42.7] 64/52. 61.4] 14198.4 80,2 98.9 
11513 9 25,6 55 00,3 1243 1606.6 43.1 65 1530 61.8 _151199-3 80,5 | 99.3 
167478 06,01 66 5124.7 116107. 43, 560539 62,2 216 [200.3] 80, 99,6 
117115, 806,4 69 02,1 25elf 17j108,5;] 43,8 67 154-5] 62.6] 19201.2| 81,3] 67 [100.0 
1816,76, 68[64,0125.5 18109, 44,2 | 68[155.5] 62.9] x18[202.1] $1.75) 68 5 1100.4 
1 19]17,6J07,1} 6964, 0 [25.8 19110, J 44 6] 69 156.7] 63,3] 19203. 10 82.0 69 100, 8 
1 2018.87. 5 70 959452 201111,71 45-00 70 157,6] 63.7] 20 [204.0 82 44.20 101.1 
N 2119.59 7165, 8 206.6121112, J 45,3 710158, 6 64, 1221[204.9 82.8 271 101,5 
2220.48.21 7: 166 827.0 220113, 45,7] 72[159.5| 64. % 22 [2086.8 83,2 72 59 
123 21. 308.6 73 67.7 [27.3 23]114,c 46.1 73 100.4 64 8 23 206.7 83-5 73 102 3 
124 22.309. 0] 7468, 6 27,7 24|[rr5.c| 46.5] 7461.30 65.2] 2420.7 8 102 6 
25123,2129-4] 75 69.5 [28,1 25115. 46.8 25 162.3 65.6 25 208.6 34. 103.0 
26 24,109, 76 70. 5 [a8 5J1260116.8J 47.2776 163.2] 65.9 226 209.5 84,7 103.44 
12725, [10,1 77774 28.8 271117, 8 47.6 771164, 66.3] 27[ 210.5 8 103. 8 . 
12826. 0 10,5 7872, 329.2 28118, 47-9] 78165. 0 66.7] 28[211.4| 85,4 104.1] 
1 29126.9119-9] 791732[29,0] 29[119.6] 48.3] 79[166.c| 67.1] 2g9[212.3| 8 104. 5 
$.30127-$121-2 | $01742130.0] 30120. 5 48.7] 80166. 67.4] 3013.3 86.2 6104.9 
131 28.7116 81075130, 3J13 1121.8 49.1J 1167.8] 67.8 2310214.2 86.5 105.3 
3229.7] 12 0] 82176,: [30-7] 3222, 4 49-4] 82[168.8] 68.2] 3215.10 86 9 105.6 
3330, 612,4 83[77.0[31-1} 33123.3] 49-8] 8369.7 68,6 33[216.0\ 87, 3 106, o 
34131, 5]'2-7 | $4177,9[31-5] 34[124.2] 50-2] 8470.6 68 gf 3402170 8 106.4 
ZL. 5350121. 50 69.3] 351217-9| 88,0 3106.8 
"36133-4 13,5] 86[79,7 [32-24136[126.1] 50.9]186[172.5] 69.7[236[218.5| 88 4 107.1] 
1 3713431239] 8780, 732.6 37[127,0] 51,3] 871173-4 70,1] 371219.7| 88.8 107.5 
13835,2 14.2888 1.633.001 38 128,0 51.7 88174.30 70,4] 380220, 89.2 107 9 
3936.2 14.6 8982, 533,3] 39128, 52.1] 89175.2 70.8 39 221.6 89,5 108, 3 
1 40[37,1115:2] 90[83,4 [33-7 _40]129.8] 52-4] go 176.2] 71.2 _40222.5| 89. 108. 6 
141 38.011541 91184,4 [34 11741 130,7 52.8 1911771] 71.5 f241]223.5 90.3 109 0 
42 38.915.7 92 085,334, 420131. 53-2] 924178.c| 71.9 42224, 4 90, 7 109.4 
Þ} 43139-9161] 9385,34 8 43132, 6 53 6] 93178.9 72.3] 43226·3 91,0 109.8 
1444.8 16.5 9487,23 5,2 44133, 8 53-9] 94 (779.8 72.744 226 2| 91.4 110.1 
eee 54.3] 95[180.8] 73.0] 451227-2| 21.8 110,5 
46/477, 965.36, 140 135,4] 54+7(196|181.7] 73 41246 228.1 92,2 110.9 
1473,67, 989,9 36,3 47/736, 30 55-14 971182.7] 73.8] 47229 00 92.5 111,3 
4844.58. 98 0.936 74 48 0137,20 55,4] 981183.6| 74.2 48 6229.9 92.9 111.6] 
49145-4]13:4] 99]91.8137-1] 49[138.2] 55.8 9984.50 74.5] 49[230.9| 93,3 dag 
$0146,4118 7 j100192,7 [37:51750 [139-1] 56.21200[185.4] 74,9]250[231.8] 93,7 | 112.4 
Din DeßHLat [DiſilDep Lat IDilt| Dep | Lat IB Dep | Lat [Bit Dep Lat "Dep | Lat | 
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Difference of Latitude and Departure for 23 Deg. 23 
TDi Ab Ditt Lat [Dep Ditt Lat | Dep Ditt| Lat Lat | bep itt Lat | Lep [Diſt Far Dep 
| 10-9 


n... 


50.900.457 45.79.9 707 93.0] 39,5 1510139 of 59.0201 
51.800, 8 52 4) 910.302 93.9 39.9 52139.9 59.4 02 
32-81. 2 53 48.320.703 94.8] 40.2] 5;[140.8 59.8] 03 
 [93-7191-6] 54 [49-7]:1.1] 04 95 7| 40.6 541141.8] 60.2 | 04 
04.6 52.0 55 50.6021. 5] o5| 96.7] 41,0 55] 142-7] 60,6] og 


05 55 5002, 3 56 51.521.906 97.6] 41.4 [1561143 6 60.9 [206 
06.4192,7 | 57 [52-5122.3] 07] 98.5] 41.8 571 144-5] 61,3] 07 
97-4193-1] 58153-41227 | 08] 99.4] 42,2 5$81145.4| 61,7] og 
08. 3193-5] 59[54-3]23-1] 09[100.3] 42.6 59146 4] 62.1] og 
09-2103,9 605 5.223.410 — 22] 0147.3] 62.5 10 

10.14.31 61156.1123.8[rr1ſioz.2] 434161 148.2] 62,9211 
t. oſo4. 7 6257 14.2 12103. 10 43,8] 6, 149 1] 63,3] 12 
12. 005. 1 63]58.0]:4 6] 1304.00 44-1 631 50,0 63,713 
12.95.5648. % 1404.9 44:5] 6.5 0 64.1 14 
52. 884/1510589 44-9] 65751 9 645 [15 

14.76. 3 66 60, 82 5, 8116 leb. 80 45, 3 56 15 %8 64.9 [216 
5.66.6 65 [61.76.21 19{107.7] 45.7 671153,7 65,2] 17 
16.60%. 0 68 52 6026.6 18 108.60 46,1] 65 154,6 65.6] 18 
74 69193-5127 % 191109. 5] 46,5 6gþ155,6] 66, 19 
18.4407. 8 70 o4. 4427.3 20 110.5} 46,9 5156, 5 66,4 2c 


19. 3058.2 71[65,4}27.7[121 111.4] 47.371157, 4J 66.8 221 
20. 308.6 72456 58,1 22 112.3] 47.7 72[158.3] 67.2 22 
21 209.0 737.2028. 5 2313.2 48.1] 730759, 67,6 23[205,3 
22 1199 4 | 74 [08.1128,9] 241114.1] 48.4 744160, 2 68.0] 24[206.2 
2 Joc 99.8 _75 69.c129.3] 25|t15.1] 48.8 _75|161,1] 68.4} 251207,1 
10,2] 7670, clz9.7 126116. 0 49.2 [176]162.0] 68 8226208, o 88.2 
10.5] 77 70.930. 1 2716.9 49,6 771162, 69,2] 27 [209.0 
10.9 78 71.830. 5 28 117.8 50.01 78163, 69.5 28 209, 9 
'T-3] 79172 7130-9] 2918.7 50.4 79 1164.8 69,9] 29210, 8 
2e 3oſr19.9] 50.8 8c 165,7] 70-3] 30 211,7 
12,1] 81174 6[31.6}1311120,6 51,2 [1811 166,6| 70.7 231212, 
i2.5] 8275. 5032, 32|[121.5 $1.6] 82[167,5] 71.1] 32213, 
12.9] 83176.4]32-4] 33 122 4 52.0 83[168,5] 71.5 331214, 5 
3.384 [77-3323] 34012 3.30 52.4 8469,40 71.9 34 [2154 
27 [5 [hn 2t[ 35[12veg] $2.7 | 8512703] 72:3] 35[216,; 
14.1] 86[79.2[33 6136 125.2] 53.1 [186[171,2| 72.7 2361217, 
34-1114.5| 8780. 134.0 37[126.1 53-5] $7]172,1| 73.1] 437 [218,2 
35-<[14.8] 88[81.0]34.4] 38|127 © 53-9] 381173,1] 73.5] 38219, 
35-9115-2| 89 ]31.9134-8] 391127.9] 54.3 89774, 73.8 391220, 
36.8 15.6 90 [82.8]35.2] 40 128 20 9] 547 [174.9 74.24 40[:20,9 
37-7116,0] 91 [83.8[35,6[141 129. 29.8] 55.1 191175,8 74.6[241[221,8 
38.7116,4] 92 184.7135.9] 42 130.7 55,5 92117637] 75.0] 4222.8 
39-6116.3] 93 185,6];6-3] 43[131.6] 55.9 93117797] 75-4] 43122347 
40.5/17.2 94 [86.5136,7] 44 132.6] 56.3] 94þ178,6 | 75-8] 441224.6 
42.6 95187-41371] 45 £33-5]_56-7 F 95þ179-5] 70 2| 451225.5 2 
42. 3018.0 9688, 4J37.5 146 134.4] 57, o 196 180, 76,6 [246 226,4 290 
43˙3018,4J 97 [39-3137-9] 4711353] 57,4 97 187,3] 77.0 47227 4 
44.2 18.8 98 [90.2 38,3 48 136.21 57,8] 98 182,3 77,4 48[228,3 
+5-11'9-1] 99191-2138,7] 4913.2 58.2 99183 2 77.7 490229, 2 
146.0 2222.932101 50 [138.10 58.6 20184. 184.1] 78.1 50230.1 
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| . | 24 Difference of Latitude and Departure for 24 Deg. 
| EE ep DittLat Dep Dit Lat | Dep [Dit] Lat wep I Liith Lat | Lep itt Lat | Dep 
| 1 10. 900.4 5146.60. [01 92.3] 41,1 151 13761, 201183, 6 81.7 251]229,3 702 7 
! | 2001. 800,8] 52 [47.5]21.1] o:| 93.2 41.5] 52f138.9| 61,8] 02 134, 82.2 $21230.2]102 5 
j . 372.7212 53 48.4021 6 03] 9++1! 41.9 531139.8 62.2 03 18 5,4 82.6 53 231.1102 9 
8 4123-7]21-5] 54149 3]-2-0] 04| 95 C 42,3] 54/140. 62.6 04 186,4] 83.0 54/32. 010g, 3 
'F $124:2]22:21_55 [52:2]22:4 | 05] 95:9] 42:7 £5] "42:01 83:01 0511373] Bygf 3.03. 
| | | 2 95 52,4 5651.20 22.8 [106 96.8] 43 1 1565425 63,4 [206 188,2 83.8 2562339704, 
| | k 7126.4122,8] 57[52.1[:3.2| 07 97-7] 43-5] 570143-4| 63,9] 07189, B4,2] 57 234.8104. 5 
F | 8$127+-3123:3] 53153-c]23.-6 } o$ 98.7] 43,9 531 144+5] 64.3 08190. o 84.6 580235. 104.9 
1 9008.23.71 5%%53.9˙4.0 09 99 tf 44-3] 591145-2] 64,7 09190, 85,0 59 246,0 [105,3 
| | 1c129-1124-1] 6o[54 2 :+4] 1011005] 44-7] 6cf146. | 65,1] 10 191,8] 85.4] (02 357,5 105.7 
1 ' 11 10. c 04.5] 61155774 8111014 45,1]161]147.1 65.5211 192,7 85•81261 238.4 106.1 ö 
it r2[11.c4-4-9 62 55.6025 2] 12102 30 45.6 6: 148.0] 65.9] 12 193,7 86,2] 620239.3 106.6 
. 131 1-9125-34 63137 (25,6 13 103.2 40,0] 631143.9 66,3 13194, 86,6] 63 240. 3 0% 
| 28" 14412. 05.7 64138.5]:6.0] 14[104.1 46, | 641149 8| 66,7 I141195,5] 87.0] 64[241.2 187, 
E 415 — — 119854 87.4 8802427 [10% 8 
1 4.60 6.5 66 50,326 816186. 0 472] 6%, 67.521619, 3 87 8266243. 0108.2 
, 1711 5.526.965 61 — 27-2] 17]i96.4]-47,60] 671 52,6 67,9] 17198.2 88.3] 67 243.9 108.6 
| 1816.47.31 68152 1127.7] 18[197.8 48.0 681153,5Þ 68.3] 18199, 1 88,7 68244, 8 og. o 
19 17.4 27 T* 69 d3.C 28,1 19 108,; 48.4 bg I 54,4 68.7 19 200,1 89.3 69 24547 109.4 
20018. 8.1 7053.9 28.5 20j109.t] 48.8] 70158, 3J 69,1] 20 201,0 89.5 70246.6 09 8 
4 211:9 2128.5] 71194.9(-3,9[121]r10 5 492756, 69,5 [221j201.9 89.9]271]247.6|110.2 
22120 1195.9] 72[05,8[29.3]. 211. 49,6 72[157,1] 70.0 22202, 8 90, 3 72 248.5 110.6 
1231, 9. e 7366 -[29.7] 232 4 50.0 75/158. 0 70.4 2393, 90.7 731249.4|111,0 | 
241-1 909.8 747.6636. 124113. 50.4 74/758, 70.8] 24704, 6 9751 7450.311174 
| 25122 $1109-2] 75195-5139.5 |: 5[114-: 50.8 24892921 EE 111.8 
27 23. 819.9 7669430, 9 126115. 51,276 160,38 71.6226 206. 5 91.91276[252.1 112,2 
| 271247] 5-01 77170-3031 3 27116. 57.777167, 72.0 271074] 92:3] 77]253 112.7 
| 28[25.6}11.4] 78171.3031.7] 28[116,5 $2.1] 781192,61 72.4] 28208, 3 92.7] 780254. 0113.1 
2926.511879 72 232,1 2917.8 52.5 79163, 5 72.8 29 209,2 93,1] 79254. 9 113,5 
202.4122 $0 73.7132:5þ_32]118.8] 52.4 80 104.4] 73-2 39]:10,1] 93,5] 8oſ255.8[r13.9 
| 37 28.3]12.6] 8164869731 119.7 53.31181]165,3] 73.6 231[211.0 93-9]2811250.7 [114,73 
j 3229.21 3.0 32[74 933.3 32 120.60 53.7 821166, 30 74.0 32211,9 94,4] 82[257.6[r14.7 
4 33]39-1113-4] 8375.833833 121.5 54.1] 83167, 2 74.4 33 212,8 94,8 83 258.5]115,1 
3431.1013.8 84[76,7134.2| 34 122 4] 54,5 84/163, 74.8 3412133] 95.2 8402 59.4 115.5 
e e 351123-5] 54.2 | ee 2 250 25/888. 
355504 6 86173:6]35:0 73624 55.3J86159.975˙6 236 15,6 95.086267 3776, 
3263.15 279-8654 37251 55,5] 87170, 8 76.437 216,5 96 4 87 262.2 116.7 
j 38134»7]'5-5] 38]30.4135.8] 38]126.1 56.1] 881171,7] 76 5| 38[217,4 90.8] 88[263.1|117.1 
4 39135-6]15.9] 39|81.3];6.2| 39127 0 56.5 89172, 76,9 39 218,3 97.2 89 264.177. f 
| | 40 36. 5116,3 90 82 36,6 _401127.9] 56.9 2011736 77.3 402192 _97:6| g0 264.9]117,9 
1 | 4r 37-51"6,7] 91]83.1];7,0[141 128 8] 57,3 1910174, 5 77,7 241220, 2 98.94 291026 5,8 118.3 
| | 4238.47. 1 9284.0 37-4] 421129.7] 57.8] g2[175,4| 78.1 421221,1] 98.4 921266.71118,8 
1 | 43]39-3]*7-5] 9:[5-<[37.8] 43/130. 60 58.2 931170,3] 78,5] 4322.0 98,8 93267. 119,2 
4440.21.91 9485,98, 2 44/731. 5 58.6] 9177,20 78.9] 44222,9 99-2 | 94/268.6119.6 
45]41-1118.3] 95 56.8138,6} 45 132-5] 890 951178,1} 79.3 451]223-3] 99.6] g5 269.5]120.0] 
| 46[42.c[18,7] 9687.39 © 146[133.4] 59.4 [196|179,c| 9.7 246224. loo. o 296 270.4 120.4 
47% 97 [83,6139,4].47[134-3] 59.3] 97] 180,0 50.1] 471225.61100,5] 97[271,51120.8 
43143-8[19,5] 98 89.5039. | 48 135-2] 60.2 | 981180.9] 80.5] 48 [26,5 100.9] 981272.2[121,2]. 
| 49[44-3119.9] 99190.4[40.3] 49136. 70 60,6 99] :31,8] 80.9 49[227.5]101,3 991273.1]121.6| 
| j_50145 7122-3 [100191 40. 1 50 135. 0 60.0 co[132,71 81.312501228,4/101.7 300 1274,1[122.0| 
| Dit|Dep|Lat [DiDep|Lat | Dil vep| Tat i Dep | Lat mn Dep Lat [Diſt] Vep | Lat | 
18 3 for 66 Deg. 
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Difference of Latitude and Departure fac 25 Deg. 
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90.6 


71.8 


ep 
204 


20581 


| Dilt 


35 169-5 


Lat 
40.2 
+71 
78. C 


18.9 


50.8 


Dep 
21.6 
22.0 


22. 4 
71 8 


44 0 


23.2 


23.7 


51.7 
52 6 


24.1 


45 
) 153554249 
62154, 4[25.4] 


Gilt 


fol 


Lat | Dep | 
42.7 
| 92.4 
ö 93+. 


91 


9 7 


— 


| 95 2 
96.1 
97.0 


27 3 
98.8 


| 99-7 
100. . 0 
101.8 


102 4 
103.3 


[104-2] 


105.1 
106.c 


106.9 


107.8 
108.8 2| 


43-1 


Di 


151 
52 


| Lat 


136.9 
137.8 
138.7 
139 6 


142.3 
143-2 


152, 3 
15322 
154,1 


144.I| 
145.0 
145.9 
146.8 
1147.7 
148.6 
149.5 
150,4 
151,4 


Dep 


63,8 


64.2 


140. 5 
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— f 
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2 
8 53 
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251 


54 
— 
256 


155.0 
15529 
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160,4 | 


5 1 5 858 


99.7 

100.21 
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114 
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26 Difference of Latitude and Departure for 26 Deg. 
1:4] Lai [ DteppDiſt] Lat epi La | Dep JDiſt] Lat | Dep Dit] Lat | Dep Dit Lat | Dep 
1 00. 900.44 51] 45-5 [22,.44101] 90.8] 44.3 f[151]135.7| $6.24201]180.5] 88. 251225. 6110. 0 
2 [91.8 90.9] 52 40 7 22.3] 02] $1.7] 44-7] 521130.6| 66.6} oz 181.6] 88.6} :2[226.5f110 5 
3 Pz. 71. 3J 53] 47-0 23.2 03 92,6] 45.24 53137.5 67.1] 030182. 89.0 5327.41 10.9 
4 3.6% 1. 541 48.5 [3.7 04] 93.5] 45-6] 54[138.4| 67.5} 04183.4]/ 89.44 54 228.3017114 
5 4.5022 88] 49:4 [24-14 05 94.4. 46.0 _$55[139,3 68.0 05 134.3] 89 of 55 229.2 111.3 
6 [05.4]02.6 56 50.3 24.610 95,3] 46.5 156140, 68.420618 5.2 g0.3f256[230.1 112.2 
756.303. 57] $22 [25.09] % 96.2] 46.9] 571141.1] 68.8 07186.1] go 7 57[231.c|112 7 
8 Joy. 2003.5] 58] 52.1 : ; 142.0 | 69.3] o8[187.0] 91.2] 58[231.g]113.1 
1 9 j98.1103.94 59] 53.0 142.9 69.7] 09187, 8 91.6] 5g1232,%113.5 
ro [99.c 04,4] 60 53.9 143.8 70.1 10 188 7] 92. _bo 233-7]114.0 
121 12949 04.8 61] 54.8 144.7] 70.6 2110189 60 92.5]261[z34.6]1 14.4 
12 10. 85.3] 62] 55˙7 145-61 71. 1299.509294 52/233˙5 14.9 
13 2858.7 63] 56.6 146.5] 71.5] 131191.4] 93.4] 63[236,4]115.3 
14 [12.bjo6.1] 64] 57.5 147-4 11-5 141192-3] 93-5] 64137-3102 5-7 
15 [13-5100.60} 65] 58.4 5148.3 72.3 _15[193-2] 94.3 6 5238.201162 
16 14.407. 01 65] 59.3 149.2 72.8 216194.1] 94.7J266239. 1116.6 
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39 [33-5119-5] 39 [77-1144-5] 39 120.40 69,5 89 [163.7] 94.5] 39207119, 5] 892 50.3 144. 
49 34.6%. ] 90 7.9045. 0 40121. 20 70.0 90 164.5 95.0] 40[207-*[120.0] go 251.11145.0 
4» [35-5]20-5] g1 [78 8145.51 141 [122-1] 70.5[191|165.4] 95 5247 [208.7[1:0:5 E972 52.0 145-5 
42 36.42 1.0 g2 79.46.00 42 122.0 71.0] 92166.3] 96.0] 4209.601210 9252.9 146.0 
43 [37-2[21.5] 9380. 546.5 43 123.8 71,5] 9357-1] 96.5] 4 210.421.5932 53.7 146.5 
144 38.1022, 0 9481.44, 0 44124, 7 72.0] 94168 0 97.0 44|211.3]122.0 941254.6[147.0] 
45 [39 922.5 95 82.3147,5 _45[125.6 72-51 95 168,9 97+ Sh: 45:12 020272 20e'6 _951255:5 [147 5 
46 [39-$[23-0] 96 [83.1]48.0 146 1126.4 73,0196 169.7 98.2462 13.0123. 2960256.3 148. o 
47 4073.5 97 84.0045] 47 127.3 73.5] 97 [170.6] 98.5 47 [213.9|123.5 971257-2 [148.5 
48 [41-6]24.0 | 98 84, 949.0 48 128.2} 74.0] 98 171,5 gg.of 48 [214.8[124.0 98 258.1149. 0 
49 444.5 99 88.749.549 129.0 74-5] 99 172.30 99 5| 4915.601245 gc|253.9|:49.5 
50 143-3125-0 [104 86.6050. ol 150 129.9 75-0200 173. 2100,02 50 [216.5 123-0 300259. 8 [150.0 
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27 Dep Lat VeplDitt Lat Lat Dep Dit Lat Dep wut Lat _ Dep 
7 ood 00.5 | 51 143-7126-3|101| 86, 52.051129 77:8 [201[172.3] 103.5]251[215,1112g.3 
2 jo1,7]01.0] 52 44.6126.8] 02 | 37-4] 52.5 52 130. N 78.302173. 1 104.0 521216.0 129.8 
; 22.6]91.5] 53145-41273] 03 88.3 $3*0'] $3 [7 3563 78,9] 0374. o 104-5] 53 216,8 130.3] _- 
4 [9341241] 54 46.3]27-8] 04 39-1] 53-5] 54[132,0] 79.3] 474.8105, 1 54|217,7 130. 8A 
5 4228 547284 s ee 798] os|175-7[105-6] 551218.51131,3 
6 5551031 56 48.0028. 8010 90.8 54.6156 133.7] 80, 3206176. 5 106. 1256 219.413 1,8 
5 [06,0103 6] 55148-81294] 07 | 91+7] 55-1] 5711345 80.9] 071177.4|106.6} 57 [220.2[132.4 
3 [96.9]04.1] 5849.79 9, 08 92.6 55.6] 581135 4] $1.4] 08 178.310, 1 58[221,1 132.9 
g [97-7946] 5959-61304] 0g | 93-4] 50,1] 591130-3] 81.91,091179,11107.6] 591222,01133.4 
10 [o, %s | 65[51-4139:9] 1 94:3] 5-7 | 601137-1] 824] 101180,01 18.26 222.8 133.9 
77 99.45. 7 [61 52.3 131.4 111 95-1] 57. 2161138. 0 82 9[2111180,8 108.7261223. 7 [134.4 
10. 3006.2 62153-21319] 12] 96.6 57-7] 62 138.80 834] 12181.7 109.2] 62 24 3 ay 
11.1106.7] 63154 $324] 13] 96.8] 58.2| 631139-7] 83-9] 13|182.5| 109.7] 63225, 4135.4 
12.007. 2 64 54-8133-O| 14] 97-7] 58.7] 641149-5| 84.5] 14|[183,4 110.2] 64226 2136.0 
12,92 | 6515521335] x5 2244.8 x151184-3]110,7] 65 [227,1]136.5 | 
3.78.2 6656,60 34.0116 99-4] 597166142, 30 85.521618 5,1111,2J266 228,01137,0 | + 
14,6193,8] 67157-41345] 17 199-3 60,3] 67 143.1] 86 0 171186,0|111.8] 67|228.8 137,5 
15.409,31 68 58, 335.0 18 101. 60.3] 68 144.0 86.5 18 18 6.8 112,3 68 [229,7 138, o 
16,309 8 69159-11 35-5] 191920] 61.3] 6914480 87.0] 191187.7| 112.8] 69|230.51138,5 | 
17,101. 3 70 60.0 39.1] 20|102.3] 61.8 _70[145.7 87.6 20 188,5113.3 _70[231,4[139,7. 
18.0 10.871 60 8136 6071211103 7] 62.3 1711146 5 83.1 [22] 139.4|113.e]271|232,2 [139.6 
18.9]11.3 72.6 1.7 37-1] 2204, 62.8] 72147, 858.6] 22190. 3 114.3] 72233. 1140.1 
19,718 C5 62.6]37-6] 2315.4] 63 3 7348.30 89 1 23[191.1] 114.8] 73234 140.6 
20.6ʃ12-417463 4 38.1] 24106. 3 63.9] 74149 1 89.6 24192.0 115,4 74234.8 [141.1 
21.412.975 64 3138.0 25 107-1] 644] 75 150 O| 94/25 192,3|115.9 2 235 71141,6 | 
22.3 13,4 76 6 5139.101261 108.0 64.9176 150.80 90.6 226193, 116.4276 236.5 142.11 
1340739 776.839.727 108.80 654771517912 2794.801769 772374142. 
4,014.4 78 66.8040. 2 2809.7 65.9] 78152.5[ 91.7] 281195.4|117.4] 78 [238.2 143,2 
24,9049 79747 29 1110-6] 66. 7911534] 92,21] 29196112979 82442 
25 715.51 80 68.6041. 30 [111.4 67.0 80 154 3] 92.7 3019771 118.580 240.0 1144-2 
26.6116.0.| 81 69.4 11.707131 112.3] 67-5]181]1551] 932231198, 119.028 1240.8 144.7 
27.4 16.5 8270. 3042, 32 [13.1] 68,0] 82 156.0 93.7] 32 198.8119. dꝛe 241.7 1145.2 | 
28.3117.0] $4317 7153142-7] 33 [1140 68.5] 83[150.5] 94.2 331199,7 | 120.0] 83 |242,5-[145.7 
29.1117-5] $4172-2]+3-3} 34 114.8 69.0] 8457.7] 94,8 34200, 5120.51 841243 4146.3 
30,018. 8572.804380 35(1152J[.69.5 85 158.5 95-3] 35|222-4[121.0] 82442146. 8 
30,9018. 5 2 73.744, 3U136 116.6] 70.0186 [159.4] 95.8 2361202 3121.5 286][245,1 147,3 4 
31.7 19.1 85[74-6144,3] 371117-4] 70.0 87 160 3] 96.3 37203. 1122.1 87 [246.0 147,8 . 
32 6119.6] 88075 445.30 3881183] 71.1] 88 161.1 96.8] 38 204.0 122,6 88 246,8 8.3 
33 4120.1] 89 76, 3045.80 39 119.1 71.6} 89 162.0] 97.3 39 204.8]123.1} 89 247-7 148.8 
34-3]20.6] 90 77-2]46-4] 40 120.0] 72:I| go 162,8 97.9 40 205.7 123-6] 00 248.5 149.4 
35-1]21,1 | 91178-0]46.9]141120.3] 72.6|191 [163-7] 98.4241 206,5 124.1291 249.4 [149.9 | 
36.002 1.6 g2[783-3147,4] 42 121,7] 73,1] 921645 98.9] 421207 4124.6 92 [250.2 150% 
36,9 22.1 93179-7]47-9| 43 [122.6] 73-6] 9316540 99-4] 43208, 3125,18 93 [251 1150.9 
37.722, 6 94 80.604 8,4 44 [123-44 74-2} 94 166,3 99-9] 442091 12 5.6 94 1252.0 [151.4 
38.623.295 81.448.945 124.3] 4.7 | 95 [167-11100,4 45 [210.0|126.2 95 252,8 i51.g 
39. 237 96 82.3049, 4146 (12 5. 1 75.2196 168. 00100. 9 246 2 10.8 126,7 296 [253.7 152.44 
40 3024.2 978 3.1050. % 47 [126.0] 75,7] 97168. 80101. 5 47 211.7 127.297 [254,51153.0 | » 
41.1]24.7 | 9$1]34-0[50-5| 48 126.80 76.2] g8 169.7]102.0 4.8 [272,5]127-7] 98 [255.4 153.5 
49 42.0% 5.2 | 99 [845805 ,% 4912.7 76.7] 99 [170-51102,5] 4c 121341128.21 09 [256,21154,0 | 
42.902 5.8 [100 5.71755 150128. 27.3200 t71.4|103.0 250 214,31128,8 390 [257] 154-5 1 
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32 Difference of Latituds and Departure for 32 Deg. 


| Diit] Lat ep Diſt Lat Dep Diit Lat | Dep pDitt Lat Dep Dit, Lat | Dep Dit Lat 


| Dep 


6; N oO. 8ſoo 51 5143, 227.0101 35.6 53.5151 128.0 80, cf 200170. 4106.5 25102 12.8 133. 0 

Mi 2 01.701. 1J 52 144-1127-bj O2 86.5) 54.1] 52 1283.9] 50.6] c21171,31107.,1] 5273.7 133-6 

. 3 Joa. 51. 6 53 [44-9 28.1 O3 87.3 54. 6 3129.7 81.1 3 172.110, 6 $31214.5 I 34.1 
Y 403.4, 1 54145-8128.6] og| 88.20 55-1} 54130. 6 81,6 04 173:0ʃT08. 1 5421541346 

| 5 [94-2þ92+7 [55 [46:6/29-2]_o5| 39.c| 55-7] 55[131-4] 82-2] og173-8)108.7Þ Zl 15.2 13 5, 

| 6 05. 1003.2 56 47 5129-7] 106 | 89,9] $6-2{156[1 32.3] $2-7]206]174 7109.2 2560217. 135.5 

7 05. 903,7 57 48.3030. 2] 0% 90, 56:7] 57133˙1 83.21 0717550109. 57j217-9 130.2 

8 [06.8104-2 | 58 [49 2030.7 0b] 91.6] 57 2 58 134.0 83.7] 876.410.258 218.8736. 

9 [07.6]04 8 5g 159-0 31.3] co| 92.4 57.8 591348 84.3 09 1177.2 . 59 219.613,3 

10 [22+5125:3}_60 eee bojzzo.s 1378 


rr ſog 3ſoß. 8 61 [51 732.3111 94.3] 58-8]163 [136.3] 85.3 211|170.9]111.8 261 221.3 138.3 
12 10. 206.41 6252 6032.9] 12 95.00 59.4] 621374 9] 126179 8]¾T12.4 620222.2 138.9 
13 11. 0ſ06.9 6353 433 4} 13] 95-8] 59 9 632382] 50.4] 13/180.6½112.9 641223.01159.4 
| | 9 
5 


8 
8 
14 11.900, 4 64 [543]33-9] 14 96.7] 60.4 64139. 36.9] 14018150113. 4 642239 139.9 
1 5 12.7850 6 5 55-1 3+5 151 97.5 61,0 65 139.9 82.4 15 182.3 1242} 651224+7 (140.5 
| 9]35-<| 116] 98 4| 61.5166 |: 40.8] 88.0 2161183 2114.5 26622 5.6 141.0 
$1355] 17 99.2] 62.0] 67 [141.6] 88.5] x51184.c|t15.0 671226.4 [141.5 
7 
5 


36.0] 18 100. 1 62.5] 68 [142.5 89.0] 18.84.9115 5] 68 227.3 [142 © 
36.6] 19 100.9 63,1] 69 143.30 89.6] 19018 5.7 116.1 690 228.1142.6 
| zo 12. 010.6 70 59 4137-1] 20 101.80 63.6 7 [144-2f 9. J. 200186. 186.0116. 6 70 
21 [17.8]11.1} 4 160,2137.61121 [102.6] 64.1174 [145-0 
22 |18.7]11.7] 72 [61-1135,20 22 1103.5] 64.7] 721145-9 
23 [19.5112.2f 73 [01.9133 7] 23 [104.30 65.2] 93 [146,7 
24 [20.4112.7] 74 |02.8139.24 2410520 65.5] 94 [147.6 
25 |21.2]13-3] 75 63.6139,8 251106,0 66.3] 75 148.4 
26 22.013.870 64.440. 31 126 [106.8] 66.8 176149. 2 
27 22.9143 77 [9553149 8] 27102. 67.3] 77 [150,1 
28 22.7148 78 66 1141.3} 28 108.5 67.8] 78 150.9 
14 29 [24-6]15-4 | 79 [7.00419 29109, 4J 68.4] 79 [151.8 
1.39 [25-4]15-9] 80 67,8142-4] 30 [10.20 68.9] 80[152.6 
3126.301641] 81 198-7]42.9] 131 [111.3] 69.4 ſ181}153-5 
32 2711.0 $2 |99,5143-5} 32 [111.9] 70.0 $2 [154-3 
33 [28.0]17.5] 83 7,444.0 33 1712.80 70.5] 83 [1552 
34 [28.8]18.0} 84 [71-2144-5} 34113-6| 72.0] 84[156,0 
35 [29.7]18.6] 8572.1 45:1} 3519145 71,6] 85 [156.9 
136 [30.5]19-1] 86 [72:9 45-6]1x36j115 3] 72.10186[157.7 
- 37 31.4|19-6] 87 73,$140.1 37 116.2 72.6] 87 [158,6]. 
38 [32. 220. 1J 88 [74-£[46.6] 38 117.0] 73, 1 88159.4 
| 139 33.120 7 8g 75· 847,2 39117 gf 73.7] 89 [160-3 202. 726.7 89024 5.1 153752 
140 [33-9[21.-2f go 76.3 427 40 118.7] 74.2 90161.1 203.5[127-2Þ 90245. [153.7 
14. 1348 21.7] 91 [77 2148-2]141 [119.6] 74.7 191162. 0/101. 24241 2044 127.7 2910240.8 15472 
142 35.6022, 3 92 [78.8.8] 42 [120.4] 75.3 92102. 8 101.8 42 205.2128. 3 9202476 154.8 
143 36.5 22.8 93 [75 9149-3] 43 [121.30 75.8] 9363.702343 [206,11128.3 93248.5155.3 
6 23.3 94 79.7 49.8 44 122.1 76.3 94 164.5102, 8 44 206.9129. 3 941249. 1575 8 
145 38.2 94. 95 80.6 3.4.48 23.0 76-9] 951405-4 103.4] 45 — 22 95 250.2 156.4 
46 39 24.4 96 8 1.450.9 146 [12 3.8 77 44196 166.2 103.9246 208.6 130.4 2960251. 1 56.9 
[47 139-9}24-9 | 97 2 35-4 47 24,7 77-9 971167,11104.4 4799.561399 971253-9[r57.4 | 
48 [4047 25-4 98 [33 1151.9] 45 125.5 78.4] 98167, 9104.9 48 210.331. 4 9802 52.7 157.9 
{21M 26.0 99 84.0 52.51 49 126 44 79.0] 99 168.8105. 5 49 [211.2 132.0 99 255.6 158. 5 
1 „ 42.4|26.5 o == 53-0 150 122.2 79.5 [200 [169.6 106.0 250 ſ$12.0|132.5 [3201254:4 [159.0 


229.0[143.1 
187,41117.1 2711229.81143.6 
138, 31117.7 721230+7 [144.2 
189.1]118.2| 1:1231.51144.7 
190. 00118.7 7412324 [145.2]. 
190.81119.3] 7c1233.2 145.8 
191.6119, 8 2760234. 0 146.3 
192 5012.3 772349 [146.8 
193-3]120-5] 7802387 [147.3 
1794-21121-4f 791236.6|147 9 
195-01121.91] 8c1237.4 [148, 
195-91 22-+12811235.31148.9 
196,71123-0þ g2[2:9.1 149.5 
197: 6123.5 83240. o 150. o 
198.4 124.0 840240.8 U 50. 5 
_351199-3 124-6] 85/2477 151.1 
200 1125.1 28602425 151.6 
201.012 5.6 g-1243.4 152.1 
201, [126.1 880244.2 152.6 
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; Difference of Latitude and Departure f ee eee 
1 — AR . P Ure TOr 33 Deg | | 
— WE Diit|Lat [ep Lat | Dep Diiti Lat Den TD; ; 33 
0 —loo,;8[0.5 | cr 142.3127.3 i 041%; Fond Þ ws of Dit] Lat | Dep it | 
5 7 84. | i Lat | D 
6 2 [0,701.1 52[43,6128. * 55-0]151|126,6| 82.2 201168. 601 . - Dep 
1 3 2.51.64 53444 3 88. $5*5] 52 127.5 14155 169.4 3 3 251]210,51136,7 
6 4 03, 42.2 54 54J 56,1] 53 128.3] 83.3] © 0,0] 52J211.3 137,2 
> $41+5: 31-94 87.2] 56.6 3:3] 03]179-$1310,0}: $31272 ; 
5 3 3 55 46.1 30,0 88.1 7 5 83.9 04 171.1111, | py F375 
JE Rr e fort 2 | $4210 [138,; 
6 [05,9]93-3Þ 56147-01395 38.9 55-5 |156 [130-8 _051171.9]111-6] 55[213.81138,9 
2 7 [9539 03.8] 57 47.8]31.0 89.7 58 56 130. $5.0[206|172.8|112,2 26125 - |= 
7] | £15714 4] 57 48.6]31,6 99.6 "88 21127. 85.507173 6|112 7 4 1497 1139-4 
3i 9 7. 504,9 59[49-5]32-1 914 nnn $6.0] 081174.4|113.3} 58 13857 140. o 
10 o.. 2/1 92:2 59.459423 86.6 978.3017343 5574.7 
3 11 09.2 26.0 "6 91.2033•2 93.1 9 200 1342 $7.1 x0 176.11114.4 68 2135 5 
9 12 10, 106.51 62152,0]33,5 $4.6 . "= 1 57 2111176.9 114.9 9 — 
2 . 6352·8034˙ 3 94-8] 61.5] 6 be Be * 12177.8 [115,5 62 7055 "7 
9 14 1.7 07.6 64 53.7 34-5 95 . 6:5 4. 3 / 8.8 13 178.6 116.0 6 A 142.7 
5 15 |12.6]8.2} 6554.5038. : 4137.89 3| 1411 3 143,2 
— 75 13.4857 1 96.4 62.6 65 138.4 89 9 ” . 116 5 64 22154 143 8 
O 8 857 66 5 5.3 35,0 : — ; — ; LE . IT7.1 65 222,2 1 
5 [7 14,3 9973 67 56,2 36.5 9853 65 2 * 139.2 90.4 216 181.1 117.6 285 2 144.3 
© 18 [15-2]99-S} 68[57-<|37-C $a 625 ties or el 44 1$2.0[118.2 672239143. 
6 Ni 69157-91376 99.5 64.8 he oy 91.5 181182.8|118.7| 68 EY 12 [ 
| 20 [19.9] 70 58,7138.1 N 792,0 1 1833 5 wh K E 
6 21 [17,6 A _ 09:9) 5-4 70 142,6 92,6 A 1345 105 pe. 22570 146.5 
2 22 [18.4|12.0 F 344 4 101.5 65.9]1711143 4 las its > he 2204 147 
| 72 [90.4[39-2 102,3] 66.4 , 93.1]221155,3| 120.4 [271 |22 — 
7 23 1953 12.5 73 61.2 39.8 103.1 67.0 72 44.2 93.7 22 186,2 120 9 72 * 4 14756 
21. 24420.1J013,14 74 62.1J40.3 104. c 67.5 73 F43:1 94 2 23 187. 121.4 | 73 nn op 148.1 
. 251.903.5282 104.8] 68,1 CF $4 94,3] 24|187 8122.0 74|22 F- 121 7 
3 26 [21.8 14.2 76 63-7141-4 105.7 556 28 — — . . op” 25 
8 0 27 22.6114,7 77 64 (117.9 as 2 176 125 95.8 * 189.5 123.1 = 3 9. 
3 28 23•5 15.2 8 6 . 2.3 5 i : 77 14 4 96.4 2 100. 1 3 55 150,3 
2 2 ab g 7 5-414 > | 107.3 69.7 78 14 +4 7 0 4 2.3.6 77 232 3 180 
9 9 443 5. 7966.23. 0 108.2 70.3 f A. 96.9] 2$|[191.2|124.2 | 78|23 3 's 9 
: 1 2 109.0] 7548 3 80. oy 2918 124.7 791234 © — 
9 31 026.0016 91 8167.9ʃ44, 1 109.9 * — — © 1:30 292497 #25+3 80 234.8 1 5 
0 33 7-0 3.0 8$3169.6]45.2 121.5] 72 4| 83115 699.1] 32194.6126.3 82[236.5 2 
ö > 518.51 8$4179-4[45+7 112.4| 73,0 8 11 99.7 33[195-4[126,9] 83237. 12 
1 35 29.494.858 22 [13.2 73+5 * 1 19 34 196,2 127.4 84 238.2 2 
; 6 [30;2[19.6| 86[72-1]46.8 |_85]155111co.8] 35|197,1[128.0 0 8 1 v5.24 
37 [31,c|: 73.1146. 114,0 74.1186 [156.0j101.3|246 eine: 
; 38 PE yy. 3 * 8. 114.9} 74-6} 871156. 101. 88 148.5 [286 239.2558 
| 73 wy 73: 47.9 11577 . 2 8 a 5 37 5 7 129.1 ö 8 240. 
1 7 2.7 Mok, 89 74.6048, 5 178.6 737 oo 138. 102.4] 38 199,6|129.6] 38 2 1503 
[ ; 33 5 21 8 90. 25.5198 117.4 75 4 4 , 5 102,9 39 200,4 130. 2 89 242 4 12 » 
T 41 34.4JZ22.3 6 1 41. 103.5 40 201.3130. | , 5754 
42 * FO len 118 2| 76.8197 [160 2 104.0247 [202:1|131,2 22 [553 2425728 
5 ; 277.250. 1 : 4 Su. aft To 2:11171,2 | 
43 (36.1123.4| 93178-0150 6| 4 172 1 161,104. 6 2 202 9 5 2912440158. 5 
6 44 36,9]24.0 | 94[78-8[51,2 19.0 7759] 2.64 78.5 4343. eee 
45 137-7124 5 33, 120.8] 78.4 94 162.7 105.7 3 <P" 3 *3] 9312457 159.6 
3 _95179:7]3227 121,6 79.0 95 |1643.5|106.2 44 (294-6]132.9] 94 [246,5|160.1| 
| 46 [38.6]25.1 | 96130. 552.31146[122-4] 79 706 118 *2] 45[225:5[133 288.7 | 
1. 47 39-4|25-0 97131.3|52.5 123.3 Tap 9 4-4|106.7 246 206,3 [134.0 pF; | | 
| 48 [40.3[26.1 | 98]82.2[53-4 124-3 ge 2 55 107,3 45 [207 1134.5 ; | 
; 50 [41 gf27,2 [100[83-9[54- -c| 81.1] 99 [166,g]108.4] 49 [208,81135.6 
— — 1 — 4 4.5 125.8 $1.7 200 167 108 | 49 — 35 
DittlDep|Lar IDiit[Depl Lat Do === [209-7 [136.2 
ty ns . p — Ditt] Dep Lat DittFDep |] Lat In 
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3 Difference of. Latitude and Departure for 34 Deg. 
4 ; ) L i) l 2}? "of : 
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39 [32-3]21.8], 8g [73,8[49-8] 3915 2 e 28287“ 
145 * 2 972949. 5 77.789 |156.7]105.7} 39[198-11133-0] 892396 761,6 
FF 
San” $34 e 75 •415˙ 1 | 78.8 1911 106.8 100.124.841. 2 
42 3483.5 927,351 42 [117 7] 79.4 5 159. 105.4 = $4 6 47 ney IVE | 
4335.64. g4 77.1652. 43 118. | 4] 42 1429-01135-3 | g21242+1203-21 i 
44 36 5 24 6 ö * 64 olss 6 43 41 5 ug | 93 160,0} 107,9 43 201.4 135-9 9312129 163.8 
Wo! be + 4419.4] 80 160.8 108, 202, 6.4 „ 
0 eee 
* 46 38.1 25.7 þ 96 79.6 53.7 146 121,00 $1.6 100 Sy — — 2 
/ . J196 |152. 15 6246203 9137,06 ö 
2 e e eee 
: | 898 [81.2848] 48 (22.7 82.3] g8 [164.1 110. 8 208.6128. es 
2 e 
dia Bp Ta = — 7 0 12444 83-9200 8611. (AIG: SS IN 39.5 300249 767,8 
91 c a: | D11t Dep. : 4415 F — — — 
uepl tt 14 . — itt Dep Lat Dili Dep | Lat [Dit De, | 2 — Dit. Pep! Lat | 
133 5 for 1 Des, 
— — : 7 x = 


4a 


tt. Me. Att. 


Difference of 1 wa Departure for 35 ; Deg. 35 | 5 


Din Latſ:Jep [InLat ep Din Lat Dep Pitt Lat Dep Vin Lat Pep inf Lat Lep 
50,7 0.6 51441 41 $29.2 101 827 57.9 151 123.7 86.6 201 164.6 115,312511205.61]143.9 | 
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31 [25.1]18.2] 81 65,047,613 1106.0 77 of181 f146,4|106.4231[156.91135-3[2851227.3] 65.2 
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7 [£5-6104-2] 57145-5134: 64.4] 5711254] 94-5] 765,324 571205-21154,7Þ 
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204.5 177.8 f 
20 5.3(178,4 
206.0 179,11 
206.8 179.7 
207.5 180.44 
208.3 181,0 
209.1018 1.7 
209.8 182.4. 
210.6 183.0 
211.3183. 7 
212·1(184.3 
212.8018 5. O 


62.3J.48109.4 95124 1422222 184.9160. _951222.6 193.5 4 
63.00 146 110.20 958196 |[147.91128.6 223-4 194.2 
64. 48 111.7 97,1] 98 |149,4[129-9] 224919 5, 


64.9] 49 112.5 97-7] 99 |150-21130-5 91225-71196.1 
506 5.6 8113.2 98.42 |150.91131.2 3901226.4|1196.8] 
DeplLat Dit! Pep Lat Diſt Dep | Lat J Diſt} Dep [Lat 1 Dep | Lat a 
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; 49 Difference of Latitude and Departure for 40 Deg. y 
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7555 wo 7 
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* 
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22222 


00.6 
01.3 
01.9 
102. 6 
2332 


08.4 
09.0 


10, 3 


| 23-0] 10,9 
11,6] 
14,6 12,2 


— 


13.5 


16,914.17 
177614 ·8 
18.4J 15 4 
| [9.2J16,1 
19.9 16.7 
20.717, 4 
21.4J18.0 
22.2118.6 


1231 


19,9 


24, 520, 6 
25,3j21,2f] 
26.01:1.9 
26.8}22,5] 


"26127.6 2371 

+3]2 3-8 
29.1[24.4| 
29-9125.1] 
19,6h25.7 
1146.4 
32,227. 0 

32.9 27.5 
33,7283 
— —2 242 


29.6 


36.030. 2 
| 30.8 


315,5 
22 


DepyDitt 


03 039 
05,4 04,5 


105. 14 

a 994 
222 UE 
o8, 4401 


09, 27.7 


09.6 


40.6 
41.4 


42,1 


42.9]36.0 
+37] 
44.4 


Lat] 


Lat == [2 


39-1] 
39.8 


01 


O2 
93 


04 
05 8 
0106 


— 


07 
08 


AE 


6 * 
101 8 


111 


13 
B41 


5 70 


17 
18 


29425 


Diit 


1017 


14] 


136064 2] 87,4 | 
r04.9] 88.1 


71571757 


117,2 


123.3 


[124.1] 


124.9] 

% 574 
12 4 . 

127,2 


127,9 
128,7 


Lat Lat 


116.4 


118, 
118.7 6 
119.501 
120.3 
121.0 
121,8 
501122, 6 
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129, 


7] 129, 


130, 


131.1 

izt, 8 
132.4 
1331 
133+7 
1344 

91135,0 


135.6 


136.3 


136.9 


137.6 


64,71 138,2] 
a 138,8 
21139,5 


140, 
140, 8 


1141.4 
142.1 


142.7 
14343 


144,0 
144.6 


145,3 


145,8 
146,6 


147,2 


147-9] 
| 148.5 
1149-1 


149,8 


150.4 
151,0 8 


251 


52 
53 


54 
55 


[223 
196.1 
196,9 
197.6 
1984 
199. a2 
199˙9 
200.7 
201.4 
202.2 
203.0 


203.7 
204.5 
205.3 
206 © 
206.8 


207.6 


208.3 


209.1 


209.9 
2 10. 6 


211.4 


213.7 


215.2 
216.0 
216 8 
217.5 
2 18.3 
219, 1 
219.8 
220,6 
221.4 
222.1 


222.9 
223.7 
22454 


2 


25778253 
193.0 
193.8 
194,6 


be 
161.41 
16203 | 
162 


163.3 | 


163.9 
164.6 
16 5.2 
165.9 
165.5 
167,27] 
I67.%] 
168.41 

169.1 
169.7] 


(170 4 


212.2 
212.9 


214. 


171.0 


171.6 
172.3 
172.9 
173-6 6 


17478 
7586 
176114 
176,8 


178.1 
178.7] 


179 3] 


180.0 


18061 


1813 


181.9 
182.6 
183,2 


183.9 
184,5 


185,1 


185,8 


186.4 
187.1 


187.7 
188.4 


189.0 
| 189.6 T 
26.7 |190.3 


174.24 £ 


177544 
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Difference of Latitude and Departu 


for 41 Deg 


[Diſt Lat |Dep 


Dit]. | Lat |Dep | Diſt Lat | Dep Diſt 
33.541101 114.0 99.0 151.7J131.8 
34.1] 02 114.7] 99.7 152.501 32, 
34-8] 03 115.51100.4 153-2[133-2 
35.44 04 116.201. o 154. 00133.8 
30,1] 05 117.0[101.7 154.7134. 5 
36.7] 106 117.702. 3 1553/13517 

44 118.50 3. o 156.2013 5.8 
119.2010 3.6 1570136. | 
120.01104.3 157.7137.1 
12058105. o 158.5 137.7 
121.5105, 6 159,2[138.4 
122,31106,3 160.,0]139.1] , 
123.00106.9 160.8 139.7 
123.80. 6 161.5140. 4 
5124.5 [to. 2 162.3141. 0 
' 125.3{168.9 | 163.0 
0 126.0109. 5 
a 126.8110. 2 
«31 127.8110. 9 
45,9] 20 I28.3|I11.5 
46.6J121 129,11 12.2 
47.2] 22 129,8[112,8 
47-9] 23 130.6j113.5 
48.51 24 131.3114. 7 
49.2] 25 I32,11114.8 
+4[49.9] 126 I32.8[115.4 
50.5] 27 133.6116, 
51.2J 28 134.31 16.3 
51.8] 29 135.1117.4 
52.5] 30 80|135.81118.1 
$3-1] 131 IT36.61118.7 
53.8 32 137˙4/7119.4 
54.4] 33 138.1120. o 
55. | 34 138.9120. 7 
2[55.8] 35 139.6|121.4 
56.41136 140.4122. 
57.11 37 141.112 2.7 
57.7] 38 141.912 3.3 
58.4) 39 142,61124,0 
-9159.0]_40 143.4|124-6 
$9.70 141 144 2125.3 
60.4] 42 144-9112 5.9 
61.0] 43 145,71r26.6 
61.7] 44 146.41127.3 
62.3]_45 147-21127-9] 45 
72,5 63.0] 146 147.91128.6 
63.6] 47 148.7]129,2 
64.3] 48 149,41129.9 
64.9] 49 150.2 1 
506.6150 150.9]131.2 
DeolLat Bini De Lat | 
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. r — — ‚ = — A 5 — — — — 
42 Difference of Latitude and Departure for 42 Deg. | 
| | 1 
— — — — — — —— 
Diltſ LatſDepfDiſt Lat [Dep } Din Lat | Dep Din] Lat | Dep,Dilt} Lat | Vep [Dilt| Lat | Vep 
"2 oo. 90.7 51137-9134-1] 10:1] 75.0 67.6; 151 |112,2|f01.0j201}149.3]}134 5 251 1386.5 167.9 | 
2 [21.5391-3] $2 38.634.800. 75.8] 68,2] 5214.01.71 ozjr50.1 135.1] 52j187.2 168.6 
39 292 53139 4135-54} © 1.79 5j 65-9} 513.74] 034 5 8035˙8 3387.9 169.3] 
4 | +3-4]32.7 54 j+0.3 36-1 04 7743 69 6 541 14.403. 0451.5 36.5 54 188 7 169 9 
eee eee 29.4 170.6] 
6 4.504. 0 5647.6 37-5 10 73.7] 70.915015 904.4205 153. 001378 2560190.2171.3 
i 7 125 24,7 57 [42-313%-14 %% 79-5| 71 6f 571116.a}105.0] 071153.81133.54 571190.9] 171.9 
g 05 9195 4 581431 33-8] 0:1 80.2 72.3] 581117.4|105 7} o8]154.5|:39.1f 5801917 172,6 | 
9 96.7 0 off 59[+3-8139.5] ce 81.0] 72.94 59[118.1}i06.4] 09155339 8] 591192.4| 173.3 
* 57.4% 60 44 £140.17] Ic| 81,7 73-6 boſ108.95107.0] 10156. 140. 5 60193, r73,9 
11 24.2 07.44 61[45-3j40.8Þ 111 82.5 74.31161119.6 6107.721101 56.7141. 2 201193 ˙9 174.6] 
12 8.5 03 of 621461 41.54 1:| 83.2] 74.9] 621120.31105,4] 12|157.5|141.8] 621194.6| 175.2} 
139 78.7 636.842,11 $3.9] 75,6} 631121. 09,0 13]158.21142.5} 631195.4|175.9 
14 [10.4}109.4f 64 [47.5]42.S8] 14] 34.7] 76.3 64|121.8}109.7] 14/59 0143.2 641196,1| 176.6] 
15 1429 65 [48.3 43-5 19185 4] 76.9] 651122.6}110.4] 15]159.79[143.8 65j196.c 177.3 
16 [1.910.766 29.044.211 86.2 77.6166 123.3J11 02160160. 5144.5 [2661197.6| 177.9f 
17.601467 49.8144.8 7] $6.9] 78.3] 671241117 171161.2[145.2|] 67j198.3| 178.6 
q 18 [13-4j12.94 68 [50.5]45.54 1*] 87.7] 78.9 658[124.t[112.4] 18|161.91145.8] 68199. 199.3] 
112 14,112,769 51.346.219 88.4 79.6] 691125.5]113.1] 19162 7146.5 6999.8 180. 
26 [14.9113-4] 7052. C0 46.820 $9.1] 80.3] 70|126.31113.7] 200163. 447.2 70 z00. 6 180.6 
N | 2115 6114.0] 7452-7 47-5121 89.9 80.91710(127. 114.4 221 164,247. 8 [2711201.5] 181.3 
j 22 [16:3]14.7] 72[53-5[438-2 | 22] 90,6| 81.6 72 127.8015. 1] 22|164.e|148.5] 72j202.1] 182.0 
N 23 [17.1]15.484 73 [54-2143.8] 2:| g91.4| 82.3] 73128.5115.7J 23165.7149,2 73|1202.3] 132,6 
| 24 [17 806.4 74 [55 6049.5 24] 92.1083. 74 [129.51116.4] 24|166.4]149 9 74/203.5| 183.; 
| 25 j18.6119-7]_75 [$5:7152:2] 25] 92-9] 83 6] 751132,c}t12-1] 251167-11150-5] 7512043] 184.0 
t| 2619 3117.4] 7 56. 5050.8 Tal) 93-6] 84.34176 130.7]117.7]226|167,9]151.2 [276j205.0] 184.6 
* 27 20.181 7757,251.5 27 94.3] 85.01 77 131.5/118.4J 2768.601519 771205 8185.3 
8 28 [20.8[18.74 78[57.9]52.24 2e| 93.1] 85.64 78|132-2}119,1] 28|169.4|152.5] 780206. 5 186.0 
. 29 21.809 4 79|58-7]52.9] 2c| 95,5} 86.3] 79[133-0[119.7] 29|170,1 153-2] 791297+3] 186.6 
. 30 22.3021 $0[59.4j53.5] 3096.6 $7.0 80 133. [l z. 4] 20170. 9153.9 800208. 0 187.34 
| 31 23.0 20.7 8160.2 54.2 131 97.31 87 61181 134.5612114231 171.6 154.5 2810208. 188.01 
. 32 j23-5[21.44 82 60,9549 32] 98,1 88.3] 82 135,2 121.8] 32172.30 155.2 820209. 5 188.7 
0 | 33 [24-5221] 837585 3:1 98.8] 89.0 83735 gf122,4] 331173.11155.9] 830210.2 189.3 
| þ 34 25.30/22. | 84 |62.4]56,2 | 34} 9945] 89.6 84[136.7]123.1] 34|173-8[156.5] 84j211.c 190.0 
(35 [22:9]23:4]_85 [93:'156:9 |_35]120-3] 90.30 55 [137:41123:8) 351174 61157.2] 222 
36 [26.7]24.1] 86 [63.9575 13600, g91,0]186|138.2|124.4[236[175.3]157.9 [286 212-51 191.3 
37 27.524.887 (64-6j58.2 | 37]101.8] 91.7 871138.9|i125.1] 37|176.11158.5] $7j213,2 192.0 
38 28.2 25.4] 88 [65.458.9 380102. 92.3] 88 139.72 5.8 3876.881592 880213. 192.7 
39 29.06, 89 5459,50 391103-3] 93.0} 891140-4f126.41 39 177.8159, 892147 193.3 
40 29.226.890 6,960.2 40104. 03,74 90[141-11127.1] 40[178.3h160.6| 90021 5,4 — 
41 20 5]27.4J 91 67.660.9 1410104.7 94.3191 141.9} 1.27.3 241|179,c|161.2 2910216. 2194.7 
42 31,2028, 1 92 58.3615 42/10. 5[ 95,0 92|142.61128.4] 42 |179.8|161.9] 920216.9 195.3 
143 31.928.893 [£9.1]52.2Þ 43j106,2| 95.7 93|143-41129-I] 43180. 5162.6 93ʃ217.7 196,0 
44 [32+7j29.4] 94 69.8629 44/107. 00 96.3 94|144-1]129.3] 44181.3 0163.294218. 196.7 
45 33-4139-1] 95 70.6163.6 _451107-7} 97-01 9511442501 39-50 45 182,c1163.9| 95|219.1]| 197.4 
46 34.2 30.8 [96 71.364.214 6.08. 5 97.796 145.613 1.1246 182.7164, 2952 19.9 198.0 
12 34.254897 72.3164.9] 47/109, 98.3} 97 146.3013 T, 8] 47 183.5016 5.2 9720. 6198.7 
48 (35-7132-1] 98 72.8065.6 481109.9] 99.0 9847-3(32•5J 481184.21165.9] g8|221.4] 199.4 | 
| 49 [36.4 32.8 99 [73.5[66.2 4910.7 99.7] 994780133. 1] 49|185.0}166,6| 99222. 1 200,0 
50 [37-21133-5100 24.3066.9 1500111 4 100.4 [200 148,6]:33-8[250[185.7}167,2 [300[222.9| 200.7 
DittfDep| Lat Dil DeptLat Diſt] Dep] Lat Dutt} Dep | Lat Diſt} Dep| Lat [ Dit Dep | Lat 


5." BOW 


3 
Difference of, Latinas and Departare Fg 43 Deg. 43 4 
on = == 2 Dit: Lat Dep Dit} Lat | Dep poi Lat Deb Aut Lat Dp 
1 ſoo. ; 37-3134-8]1041] 73e9} 68,g}15111:0.41103.0]201]147.0|137.1]2 | b 
ee 9934 
1 N 3 .8136.2] 03] 75.3] 70, 2J 5311.9 104.3 031148. 27 "I | 
4 92,9 198-7 $4139-5136.3] 04 76.1] 70,9] 54 112.6 os 80 7 44 57 * 8 Hee 5, 1 
9123222225 76,8 71,60] 55[114.4]105.7] os |1 8 81 | "if 
on” , 1 6 waa of So mod Moos Mabe e 3 49 9 $.39-53 5 55 186, 2225122 9 1 
94.48 // 7725] 72,301 501114-11100,41206|150.7 47. 256 $8-,2 [174.5 4 
78555 Op 57 [+77 38.9] 07] 75,3] 73-0 571114,8[107,1] 971514147. 2 57 188.0 2 2 4 
8 259 2.595 5842,439.5 8 79.c| 73.6] 581115,6[107.7] 08 |152.11141.8} 53,188.7 2 4 
9,6, 606,2] 59143-1[40.2] 0g} 79-7] 74 3] 551116.31108,4] 9152.9 142,5 59 18 455 | 
2 06,5 _bo +3»9]42.9 10 $0,4} 750 601117. 0109.1 10[153.6|1 5 60 1 . Fo of 
38,0[97-5| 61144,6[41,6]111| 31,2] 75,70161|117,7|109.8 [217 [1 54. 43-2] $0-190:21177:38 
p hs , 17,71109.d[z211]1 54. | „ 
rig 4 55 18 $0 #534 61:9] e eee nel. roligs.o/V648 i 1909 178 
dds hs „„Fͤͤ§—o X18 631119.2[111.2] 131165.8 1 I 
%%, 640.53 6 14] 83% 57.7] 080 14/156-51143.9 . 1 bats 
Ae Aſc 65 1755144 3 . 84,1 78,4 65 120.7 112.6 15 157.2146 6 515 180% 
11.710,96 8,345. [116 84,50 79% 6127,40 1713 1658,00 14 7.302 — 
| | e | 41113,2[216|i58,0|147.7 
12.46 67149,0 185712 8 5,0 79. 67 12271 7 17 ot — 8 T nh . 4] 
5 FI * 49˙7 (46.418 $643 80,5 6822.9 114.5]. 18[159.4|148.6 68 1 5 14 
35413 9150, 547.1] 19] 87, c] 81.2 69123.C0[115.2J 1916. : ; 
SY 14,6 1318 2 31,2147,7] 20 87.8 81.81 70 e e * 160 8 2 99 1199-7 193.4 
15,4114-3] 71131-91]45,4 121 88.5 $2.5 171 125.1 116,6 221 6 4 1555 — — 1 
16 1015.51 7222 F 6,6 2216161.6150.7J 271/198 2184.8 
16,8]15.7 ” vn 8 11 22] 39,2] 83 2 72|125-dſ117.3] 2262 4157, 72198,9 185.5 
601˙8 3153-4[49,5] 23] 90-C $39] 73[120.5]118.0] 23[163.1|152.1f 731199,7 [186.- 
; 0 bye 74 24.1 50.5 24] 92,7 84.5 741127, 118,6 24 163.8 152.7 74 200, 1868 
7 7 7 —5 = — = 91.4] 85,2] 75128.c[119.3] 251164.61153.4 75 201.1187. | 
„19, 717655, 1.8126 92.2] 85.9 76128. 7720.0 176178 1 ">< At 4 
19.78.41 7756, 352.5 27] 92,9] 86.6] 77]129.4|120.7] 27 43. TY 2750 wah 
by 1 by” 78157-01532] 28] 93.6] 87.3] 7$1]139.2|121.4f} 28]166,7|155.5] 78 20 18 85 
1102 19,8 7957,853, 9] 29 94,3] 88,0 79[130.c|122.1] 29167. 5 156.2 79 . | 9.5 
2e. 2.22.2] 3% 188.8 1 mag | 
22 7]21,2] 81j59,2|55.2[131] 95,2] 89 3 181113249 gary ep ve eee 
: | . 3.412311 68.9157. ', 
34 21,8] $2 90,0 5599] 32 96,6 90.0 82 133.1 3 i ——_ 1852 25 Po 5 . bn 
ito Te. F irs A * 90.7 5311 33-*1124-3] 331170.4|158.9 33205 © 93-0 
18 4157-3] 3498,60 91,4] 84034612 5.5 347711 1 0 
2202 e . 22 2 l 3242 2 8 ft 
we. 24-3 86162,9]58,6]136] 99.5] 92.7186 136:c[126.8 [236 172.6 160.9 ＋ A 72 * 
27-1 [25-21 87 163,6]59,3] 2588.2 93-4] 8803084250773 36780 89 „ 
281 25.9 8864, 46,0 38 100.9 94.1] 88 137.5028, 2 38174.1 162.3 59 2 3 
28.5 26,6 8965. 160,7] 39 101.7] 94-3] 89138.20128.9 39 174.8 163,0 8 52 195,4 
129-3 7 34 90258 61,4] 4o|102.4] 95.5f 901139-c[129.54 40 eo 9 * ? 28 197-1 
3-o|:Ho| g166.6/02.1 [14110361] 96:2 [191 [139-7[730-2 [47 76 764.601 272-8 (7000 
30,7 [23,6] 9267.32) 42/103. 56,3] 921140.41130.9] 42[177.0 934; ae wy 
Fig: 29.3 93168,0163,4] 431104 & 97:5] 9341.101316 431177.7 Ga ” 1 199.1} 
32,2 13%0 9468,74, 4405,30 95.2 | 941141-51132,30 44[175,4 66.4) 94/215 _ 
32,91]3%7 4 95 99» 5104.8 45|10b.c| 98,9] 95142-61133 of 4179.2 189 . 200.5 
53.0314 96170 .2165 5146 106.80 99 5 [196 771. — — 222 [291.2 
Pe | J+2 I 6 2 6 I 0 l 
3424 32.1 937.966, 47107. 5 [o. 2 97144. bogs 3 4 51 e een 201 8 
553327 98 71.766.848 108, 2100.9 98 144.8135. 4818146 1 n 
35-3133:4] 9972,46, 49|109.c{101,6] 99145501357 491821 715 7 2132 203.24 
350341 368.2150 109. 2102.3] 146.30136.4J]25%%182,8 3 4 oy 293-9 | 
Dep|Lar [Dit)Dep|Lat [Dal Dep| Tar [DiliſDep | Tar pi Pe == |= 
FFF 
3 for 47 Deg. 


"RT — 


44 Difference of Latitude and Departure for 44 Deg. 


ep [Diit, Lat Dep Dit Lat [Dep [Difi] Lat Dep |pDilt, Lat , Dep Dit. Lat | Dep 


— — — 


9.7 [00.7] 536.735, 41010 72.6] 70.2[1511108.61104.90Þ201 144.639. 6 251180, 174,3 
OI.4 101.4 $2137+4 361 O2 73.4 70.8 51109.3J105 61 02 145.31140.3 52 181.3 175,07 
2.11 53138.1136.8] 03] 74-1] 71.5] 535110.11106,34 03]146.ch141.04 531182.ch175 7 
02.9102.8] 54138.8[37.5] 04\ 74-8] 72.2] 54[110.81107.0þ o4[146.71141.7] 4182.7 176 4 
03-5] 55139 6138.24 05] 75-5] 72.9] 551111.51107.7 051147-51142 4} 551153,4]r77.1 
24-3104.2 | 56 [40.53 N 106] 76 2| 73.6 5% 12, 108.4 66 148.243 1256 134.11177.8 
25-0194.9] 57141.0139,6] 07 77.04 74.3] 57]! 12.c1109.1f 748.9143 8J 5711840 
95 8105.6] 5841.7 40, 3] 08 77.7] 75.0] 58]113.61109.7F 08149, 644.5 58 18 5.60179.2 
26 596.3 5942 440 09] 78.4] 75.7] 59 14.4110, 4 09 150. 3145.2] 59186. 3779.9 
107,2 [06.9 6043.241710 79.1] 76.4 | 60115.) 111.11 101151.10145.9] 60187 cj180.6 


11197-9107.6] 61143.9]142.4þ111| 79.8] 77.1[161|r15,8}111.8]211]151.8][146.6]261]187,7 181.3 
12 o. 08.3 62 44.643, 1] 12 80.60 77.8] 62116. 5012.5 12152. 147.3] 62188. 5182.0 
13 09.409. 0 63145.3]43,8] 13] 81 3] 78.5] 63[117.21113.2f 13 153.247 9 63189.2 182.7 
11410. 109.7. 6446.0 44.5 14 82.00 79 2J 64[118.c|113,9] 14 15 3.9148,6 64 189.9 183.4 
15 10,8 19.4 | 65146.8]45.1] 15] 82.7 79.9 $51118.71114.-6] 151154.61149,3] 65190 6|184.1þ 
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{ Numbers for the readier finding the Courſe in the foregoing. 
Tables of Difference of Latitude and Departure. | 
1 and Biff. ot Lat.] Diſt aud Departurec Dif of Lat. and Dep. 
[eg. N* [Deg N» [Deg.| N* Deg. | NP Deg.] N. Deg. 
11 1718 11 0 89 3 5882 890 
| 999] 2 35 88 1 2 999 88 3 2 2855 83 | 
| 99%] 3 5287 54 3 | 958] 87 5 | 3 [1998] 87 
997 4 | 70] 86 70 4 997 86 | 7 | 4 [1432] 86 
990! '5 87 85 87] 5 99683 9 | 5 [1145] 85 
995] 6105 84 105] 6 997 84 | 10 | 6 | gc] 84 
G93] 7 | 122] 83 122] 7 99383 12 | 7 | 816] 83 
9900 8 | 139, 82 | 139] - 8 9900 82 | I4 |S] 7114 82 
_9e5j_ 9 | 156] 81 | 156} 9 938 81 26 97 532] 81 
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- 0:1 HG21-04 yn 79 14 191] 11 | 982} 79. 19 | 11 | 515] 7g 
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J 974| 1322577 225 1397477 23 1 
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951] 18 | 30g! 72 309] 18 951 72 _32 | 18 | 308] 72 
941932671 13269 945/71 | 34 | 19 | 290] 71 
940| 20 | 342| 70 342| 20 | 940] 70 30 ] 20 | z75| 70 
934 21 | 358| 6 358| 21934 69 38 | 21 | 200 6 
927 22 | 375 68 | 375 22 927 68 40 | 22 | 248 68 
9210 23 | 391] 67 | 391] 23 | 921] 67 42 232360 67 
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| £99] 26 438064 438 26 | 899 64 | 49 | 20 | 205] 64 | Wl 
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| 480 32 | 530] 58 530, 32 848 5 62 | 32 | 16] 58 4 
6 839 33 | 545} 57 545] 33 839 57 68 | 33 | 154] 57 5 
\ 929 34 | $59] 56 559 34 | *#91-$0 67 | 34 | 148] 56 ; 
Fl 819 35 | 574! 55 574 35 819 55 70 | 35 | 143] 55 0 
. [229] 36 | 588, 54 588' 36 [8954 | [73 [36 [13854 
1 4 799 37602 53 | 602] 37 799 $3 75 | 37 | 133] 53 
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The Uſe of the Table of Difference of Latitude and Departure 
in working any of the Cafes of Plain N 


N theſe Tables, the Courſe if leſs than 4 Points, or 45 Degrees, 
will be found at the Top of the Tables; but, if it is more than 4 
Points, or 45 Degrees, it will be found at the Bottom of the Tables; 
and on every Side there are ſix Columns for the Diſtances, marked Diſt. 
which contains 5o Miles in each Column, the firſt beginning at 1, and 
at 50; the ſecond beginning at 51, and ending at 100; and ſo on to 
zoo Miles Diſtance ; and to each of the Columns of Diſtance there 
FL two other Columns, ſhewing the Difference of I atitude and 
| Departure to any of the Diſtances marked Lat. and Dep. in which you 
are to obſerve, that if your Courſe be found at the Top of the Tables, 
then you are to take the Difference of Latitude and Departwe as they 
are marked at Top; but if your Courſe be found at Bottom, then you 
muſt take them as they are marked at Bottom. 


Note, If any Caſe where the Courſe is given in Points, half Points, or 
Quarters, you muſt make ule of the following Tables of Difference of 
Latitude and Departure, which are calculated for Points, &c. but where 
the Courſe is given in Degrees, or where it is not given at all, you muſt 
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make ufe of the foregoing + es of Difference of Latitude and : 
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| Courſe and Diſtance being given, to find the Difference of Latitude 


Find your Courſe as before directed, and look in ſome of the Diſtance | 
Columns belonging: to that Courſe, for your Diſtance, the Difference of 
Latitude and Departure anſwering to that Diſtance, will be the Difference 
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43 Plain Sailing, 


EXAMPLE. I. 


4 Ship Jails N. NV. E. 136 Miles, I demand her Difference of Latitude and 
Departure. 


_ Having found my Courſe, which is 2 Points in the Table for Points, 
I find my Diſtance 136 in the 34 Column for the Diſtances, and right 
againſt that, 1 find 125.7 Tenths for my Difference of 9 and 
52.0 Tenths for my Departure. 


Note, In all Caſes whatſoever, if the given Side or Sides be inMiles, 
then the Sides found by the Table, will alſo be in Miles; but if the 
given Side or Sides be Lengnes,thin the Sides found will alſo be 8 


Plain Sailing, Caſe the Second. 
Courſea and Difference of Latitude being given, to find the Diſtance andDeportar | 


R UU 


Find your Courſe as before, then look in ſome of the Difference of 
Latitude Columns belonging to that Courſe, for your Difference of La- 
titude, the Diſtance and Departure anſwering to that Difference of La- 
titude, will be the Diſtance and Departure required. 


EXAMPLE II. 


A Ship Jail. §. 48 Degrees oO Minutes E. till ber Difference of Latitude be 
1064 Leagues, I demand her Diſtance and Departure. 


Having found my Courſe 48 Deg. at the Bottom of the Table in Page 
42, I look in ſome of the Columns mark'd Lat. at Bottom, for the neareſt 
I can find to my Difference of Latitude, which is 163.9, and anſwering 
to that, I find for my Diſtance 245 Leagues, and for my D 
18 2. 0 Leagues. 

Plain Sailing, Caſe the Third, 


Courſe andDeparture being given, to find the Diance and Difference 0 4 Latitude, 


i Uk 


Find your Courls as before, then Jock in fore: of the Departure 
Columns belonging to that . for Fur * the Do_ 
an 


WT... Difcrence of Latitude anſwering to that Departure, will be the Diſtance 
WE... Difference of Latitude required, 


EX AMPLE 


Ship fails Seuth Weſt by Seuth until her Departure be 165 Miles. I demand 
185 her Diſtance end Difference of Latilude. | 
Having found the Courſe, which is 3 Points at the Top of the Table for 
Points, in Page 69, I look in ſome of the Columns marked Dep. at Top, for 
be neareſt I can find to my Departure, which 165.0, and anſwering to that, I 
bad for my Diſtance 297 Miles, and for my Difference of Latitude 246.9 
Miles. | | | | | 


BST :bics, then divide it by 2, 3, 4, or any other Number that will reduce 
WS: cnough to be found, and then the required Sides, when found, muſt be 


or divided, 
Plane Sailing. Caſe the Foarth. 


4 Diſtance and Difference of Latitude being given, to find the Courſe and 
. 5 Departure. | 


TT VL. 


parture, in the Columns belonging to Diſtance and Difference of Latitude, 
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Number will be the Courſe, Then to find the Departure, proceed as in 
Caſe I, But here you are to obſcrye, that in all Caſes where the Courſe is 
Ito be found by the Table of Numbers, the Difference of Latitude and 


Cypher to them, to ſupply the Place of Tenths, and call them 117.0 Tenths, 
124.0 Tenths, &c. and then put two Cyphers more according to your other 
Rules to find the N umber for the Courſe. 1 8 


J 


Note, In any Caſe where the given Side is too large to be found in the 


F multiplied by the ſame Number ; but the Courſe muſt never be multiplied 


Put two Cyphers to the Difference. of Latitude, and divide it by the Diſ- 
france (without taking any Notice of the Comma that ſtands between the 
Miles and Tenths) and note the Quotient: Then look into the Table of 
Numbers, at the End of the Tables of Difference of Latitude and De- 


For the neareſt Number to that Quotient, the Degrees anſwering to that 


Departure are ſuppoſed always to be in Miles and Tenths; as for Example, 
12.4 Tenths, 207.9 Tenths, &c. ſo that if at any Time either of them ſhould 
be given in Miles without Tenths; as 117,124, &c. you are then to put a 


H EXAMPLE 


Ds | Plane Sailing. 
B N W 46 


A Ship ſails between the North and Weſt, until ber Diſtance is 276 Miles, 


and her Difference of Latitude 211.4 Miles, I demand her Courſe and 
Departure. 


Having put two Cyphers to the Difference of Latitude, which make) 
it 211400; J divide by the Diſtance 276, and find the Quotient to be 
766 nearly; then I look into the Table of Numbers, under Dif. and Dif. 
of Lat. in Page 46) for the neareſt to it, which is 766, againſt which J find 
40 Degrees for my Courſe, and with that Courſe, and my given Diſtance, 1 


find my Departure to be 177.4 Miles, by Caſe the firſt, 


- Plane Sailing. Caſe the Fifth. 


Diſtance and Departure being given, to find the Courſe and Difference of 
Latitude. | | 


N U FT 


Put two Cyphers to the Departure, then divide it by the Diſtance, and 
look in the Table of Numbers, in the Columns belonging to Diſtance 


and Departure, for the neareſt Number to the Quotient; the Degrees 
anſwering to that Number will be the Courſe, and then the Difference of 


Latitude may be found by Caſe the firſt. 


BN M . 


A Ship ſails between the South and Eaſt, until her Diſtance is 546 Miles, 
and her Departure 412 Miles, 1 demand her Courſe and Difference of 
Latitude. 5 | 1 


Having put > Cypher to my Departure to ſupplythe Place of Tenths, 
which makes it 412.0 and then two more Cyphers, according to the 


Rule for this Caſe, which makes it 412000, I divide it by the Diſtance 
546, and find the Quotient to be 754, againſt the neareſt to which, viz. 


755 in the Table of Numbers, under Dif. and Dep. in Page 46, I find 49 
Degrees for my Courſe; and with that Courſe, and my Diſtance (divided by 
2, becauſe it is too large to be found in the Tables) I find a Difference 


of Latitude 179,1 (Page 41, by Cale the firſt) which multiplied by 2, becauſe 


the Diſtance was divided by 2, gives 358.2 for the whole Difference of 
5 Plant 


＋ 


Plane Sailing, 5 1 


£ Plane Sailing, Caſe the Sixth, | 
5 Difference of Latitude and Departure being given, to find the Courſe and 
5 125 Diftance, | 
. ä 
Put two Cyphers to the Departure, and divide it by the Difference of 
Latitude, then look in the Table of Numbers, in the Columns belonging 
to Difference of Latitude and Departure, for the neareſt Number to the 


Quotient, the Degrees anſwering to that Number will be the Courſe; then 
to find the Diſtance, proceed as in Caſe the Second or Third. 


E X A M P L E. 


. A Ship ſails between the North and Weſt, till ber Difference of Latitude is 184 
| Miles, and her Departure 115 Miles, I demand her Courſe and Diſtance. 


Having ſupplied the Place of Tenths in both theſe Sides, which makes 
them 1834.0 and 115.0, I then put two Cyphers to the Departure, which 
makes it 115600, and divide it by the Difference of Latitude 1840, and find 
the Quotient to be 62; againſt which, in the Table of Numbers, under 

| Difference of Latitude and Departure, I find 32 Degrees for my Courſe, and 

with that Courſe, and my Difference of Latitude, (by Caſe the Second} or 
with that Courſe, and my Departure (by Caſe the Third) I find my Diſtance 
to be 217 Miles. 1 | 

Note, By theſe foregoing Rules for Plane Sailing, you may work any 
Caſe in Traverſe, Mercator, Parallel, or Middle Latitude, only by ſup- 
poſing the Names of the Sides and Angles in Mercator, Parallel, and Mid- 
dle Latitude, to be changed into the Sides and Angles they repreſent in 
Plane Sailing. | 
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TRAVERSE SAILING. D 
Toe ſeveral Courſes and Diſtances a Ship ſails being given, to find what dire 
Courſe and Diſtance ſhe has made goed, and her Difference of Latitude and 
= Departure. _ 

3 Make a Table as on the following Side, and ſet down in it your 
ſeveral Courſes and Diſtances ; then, by the Rule for Caſe the firſt of 
Plane Sailing, find the . of Latitude and Departure to each 
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and in the Weſt Column, if it be Weſterly. 


under the North Column; and the Departure ATTY: if it ſtands under the 


C ale the Sixth of Plane Os 
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Plane Sailing. 


of the Courſes and Diſtances, and ſet them down in the Table oppolit 
to the Courſes they belong to, raking Notice that the Difference of La. 
titude muſt always be ſet in the North Column, if the Courſe be Nor. 
therly, and in the South Column, if the Courſe be Southerly ; and thy 
Departure muſt always be put in the Eaſt Column, if the Courſe be Eaſterly, 


Then add up all your Columns N North, South, Eaſt, and Weſt, 
ſeparately, and ſet down their reſpective Sums at the Bortom of each 
Column; and if you have but one Column of Northing or Southing, and 
but one of Faſting or Weſting, then their Sums will ſhew the Difference of 
Latitude and Departure of the ſame Name with the Column they ſtand 
under: That is, the Difference of Latitude will be Northerly, if it ſtand; 


Eaſt Column, Ec. 

But if you have Numbers in all the Columns of North, South, Eaſt, 
and Weſt, then take the Sums of the North and South Columns. and ſub. 
tract the Leſs from the Greater, the Remainder will be the Difference of La- 
titude, of the ſame Name with the greater of them: Alſo do the ſame with the 
Sums of the Eaſt and Weſt Columns for the Departure; then, with that 
Difference of Latitude and Departure, find the Courſe and Diſtance, as in 


EX 1 . 


A Shi p ſail ihe following Courſes, viz. SSW. 54 Miles, W. by $, 29, NW. by 
N. 40, NE. by E. 69, and NNW. 60 Miles, I demand her direct e 
Diſtance, Difference of Latitude, and Departure. 


Courſes | North South Eaſt | Welt. 


| of 2127-0 | 57.5157.4] 104.1 


biff. Lat|N.ly| 69.5 DepW.erly 
'Diſtance 84 Miles, 


Nete, *Tis by this Method that the 


Dift. | Di. ot Lat. Departure 
Difference of Latitude and Departure 


S$SW | 54 29.) | 20.7 | are found in working any Day's Work 

"Why S 39 7.6 | 38.2 | at Sea; and from the Difference of 

NW by N[4o | 33-3 [22.2 | Latitude and Departure ſo found, we 
"waned bn —] find the Courſe, Diſt dL 

NE by E 69 38.3 574 nd the Courſe, Diſtance an atitude 


NNW 50 55.4 | ——— by Dead-Reckoning, Meridian Diſtance 
and Longitude made; all which will 
57-4 | be further explained in the Rules. for 


46.7 | Keeping a Journal, Courſe N. 34.00 W. 
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Jo work any Right-angled Triangle by the foregoing Rules for PLAN E 
3 | F.- -2 L114. 


Im all Right-angled Triangles which are to be worked by the Tables, you 
are to ſuppoſe four Things, viz. Courſe, Diſtance, Difference of Latitude, 
and Departure; two of which muſt always be given to find the other two: 
WW Then, as theſe Rules are deſigned for working of Plane Sailing, if you would 
WW work any other failing by them, as Mercator, Parallel, Middle Latitude, or 
any other Right-angled Triangle, you muſt ſuppoſe the Sides and Angles of 
3 that Triangle are called by the fame Name as the Sides and Angles they re- 
& preſent in Plane Sailing are called by, and then work with them as if it was a 
= Cale of Plane Sailing, . 
As for Example. The North and South Line in any Right-angled 
= 1 riangle (by whatever Name it is called in the Sailing it belongs to) muſt 
be worked as if it was Difference of Latitude in Plane Sailing : The Eaſt 
and Welt Line as Departure; the longeſt Side as Diſtance, and the Angle op- 
poſite to the Eaſt and Weſt Line as Courſe. For Example, fee the following 
Pigures. | 
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Peigure for Mercator's Sailing. 
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Merid. Diff. of Lat. to be worked as Diff of Lat. 
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Difference of Longitude to be worked gs Departure. 
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Fig. 


Figure for Parallel Sailing. 


D Latitude 2 

Diſtance to be worked as Departure. 

Figure for Middle Latitude Sailing. 
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Mercators Sailing. - 55 


Mercator's Sailing. Caſe the Firſt. 


le Latitudes aud Longitudes of any two Places being given, to find what 
youu? and Diſtance a Ship muſt ſail from one Place to another. 


R U L. 


Having the two Latitudes and two Longitudes given, find the proper 
difference of Latitude, the Meridional Difference of Latitude, and the 
ifference of Longitude, as by the Rules for that Purpoſe; then, with 
he Meridional Difference of Latitude, and the Difference of Longitude, 
taken as Difference of Latitude and Departure) find the Courſe by the 
th Caſe of Plane Sailing, and with that Courſe, and the proper Difference 
f Latitude, find the Diſtance by Caſe the Second of Plane Sailing. 


EA AM: 4-4 > 


hal Courſe and Diſtance muſt a Ship ſail from a Place in Latitude 50.00 
North, and Lengitude 03.10 Wehh 4 a Place in Latiigae of 17.10 North, 
and wy: we 59. 11 Weſt. 


50 O N. Meridional Parts. 


—93 10 W. 


at. ſailed from 1 ſailed from — 


at. bound to "LY 10 N 3474 [ Long. bound 3 11 . 
T 56 o1 W. 
EI Mer, Diff. ot Lat. 60 


proper Dit of Laf, 1970 Miles, PiFerence of Long. 3301 Miles. 


Having put two Cyphers to the Difference of Longitude, and divided 
t by the Meridional Difference of Latitude, I find the Quotient to be 
138, againſt which, in the Table of Numbers (under Difference of Lati- 
ude and Departure) I find 54 Degrees for my Courſe, and with that 

ourſe, and my proper Difference of Latitude, I find my Diſtance to be 

3348 Miles. 

The Courſe being thus found in Degrees, I want, in the next Place, to 
Know which quarter of the Compaſs it is in, that is, whether it be ſo many 
Degrees from the North towards the Eaſt, or from the North towards the 
velt, &c. To do which, take the following 7 FINS 2 

If you are to ſail from a greater North Latitude to a leſs, or from North 
Latitude into South; or from a leſſer South Latitude to a greater, then 
ou mult ſail to the Southward. Rs | 

But if you are to ſail from a greater South Latitude to a leſs, or from 
South Latitude into North; or from a leſs North Latitude to a greater, you 
muſt ſail Northward. I 


56 Mercator Sailing. 


If you are to ſail from a greater Eaſt Lorgitude to a leſs, or from a 10 
Weſt Loneitude to a greater, or from Ea? Longitude } into Weſt, you muſt 
fall to the Weſtward, except the Difference of Longitude be more than 
180 Degrees, and then you muit ſail to the Eaſtward. 

But if you are to go from a greater Weſt Longitude to a leſs, or fiom 
a leis Eaſt Longitude to a greater, or from Weſt Longitude into Faft, you 
muſt ſail to the Calw ard, except vour Difference of Longitude be more than 
180 Degrees, and then vou muſt fail to the Weſtward. 


N Þ:L 


In the foregoing Caſe of Mercator's Sailing, I find by the two Latitudes 
that I am bound from a greater North Latitude to a leſs, viz. from 50.00 N. 
to 17.10 North, then by the Rule I muſt fail to the Southward ; and ! 
find by the two Longitudes that I am bound from a leſs Welt Longitude 
to a greater, viz. from 3.10 Weſt to 59.11 Weſt; then by that Rule I am 
to go to the Weſtward, therefore my Courſe will be South 54.00 Welt, or 
SW. three Quarters Welt ncareſt. 

This firſt Caſe of Mercator, being the Caſe that is always made Uſe of to 
find the Courle and Diſtance from Place to Place, or to find the Bearing and 
Diſtanee of any Place from the Ship at any Time, I have ſet down the Work 
ok it at large, and ſhall leave the other Cates for the Reader to exerciſe him- 

ſelf with, by working them by the Rules already given him. 


4 Table of the Argees which every Pate and Quarter Point of {be Com” 
mates with the Meridian. 


W 
12 49 24 fe 19] 4 47 49] | 63 o 19 
4 37 21 [28 % [af lo 3806 pz o 
1 8 20 24 30 560 [42 53 26 64 3 50 
h iz, 3133 e, e eee 
14 [14 4 | 34 [39 34 54 159 4 77 81 34 
tz 16 5 137 139 22] ff % 5 7 64 23 
14 [ig 41] 33 [42 I] 54 64 41} 74 | 5 
35 py 30 4 lie 03 6.165 ...3c 5g 7% 


The Uſe of this Table is to turn Points into 5 or Degrces into Points, 
as follows : Suppoſe I would know how many Degrees 5 Points are, then ] look for 
5 Points, and againſt it I find 56 Deg. 15 Min. Or, if I would know how many 
Points 42 Deg. 17 Min. are, I look for the nearelt to o it, which! is 42 Deg. 11 Min. 
and againſt that ſtands 34 Points. 
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| Plane 5 ailing. 5 7 


The Courſe and Diſtance being ſet down in a Traverſe-Table, as 
in Page (52) it will be found neceſſary for the ready looking them out 
in the Table of Difference of Latitude and Departure, to know what 
Angles they make with the Meridian,(or as we commonly ſay) to know 
how many Points there are, for which Reaſon I have here given the 
Figure of the Mariner's Compaſs, which is to be uſed as follows. 

Example iſt. Suppoſe I would know how many Points I muſt look 
out for in the Tables of Difference of Latitude and Departure, for a 
SW. by W. Courſe. : 

Look in the Figure below, and againſt the Point mark'd with SW. 
by W. you will ſee the Figure 5, which ſhews that you muſt look out 
for 5 Points. | * . 

Example 24. How many Points is E. by N. 3 E. againſt E. by N. 
[ find 7, and my Courſe being 4 Points more, it makes 74. 
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58 Difference of tirade and Departure for 4 Point. 
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Tatſheg Ditt Lat Dep Da Lat | Dep pDiſt] Lat Dep;Ditt Lat Dep [Diſt Lat | Dep 


21,0,00.c 51 50.9002. 5 107 100. 9 C5. 0151 fr 50, 8 07.420 l2co 8 09.9 25250. 12.3 


[22-0201] 5251 9192.6] 0:[101.4| 05.0] 52 151.8] 07.5] c2 201.5] 09,9 52 251.7] 12 4 
v3.0100.1 1} $3152 902.6 o:[ro2.c| og.1 5152.8 07,5] 0;[:c2.8| 10.0 530252. 12.4 
24.c120,2] 5453 9192.7] o[:1039] cg] 54 153.8 07.6] 041:03.8| 10 0 391 53-7] 12.5 
25.090. 2 55154 902.7 _£:1104-9] 05.2] 55 154-5] 07-6] 05[204.2| 10.1 351254} 12.54 
[o6 0.00.3 50 35+9,02-7 100105. 9 05. 2156155 8 07.7 20“ [205,8] 10,1 *561255.7] 12.6 
27012223] 57 150-5102.8 | 071106,9] 05 3Þ 57[156,5 07.7] 071206,8] 10, 2 57 256,7 12.6 
25,01909-4 58 157:9102.8] od 107.9 05-34 588157 8] 7.8 o 207 $| 10. 2 5802 57. 12.7 
99 09 4 59 [58.yjo2.9] cg 108.9 05.4] 59 158,8] 07.8] 09 208.7 10.3] 59 258.7 12.7 
10. oe. 5 6059 9/029 1c 109,9 05.4 60 159.8] 07.9 — 21.3 602 59.) 12 8 
ti Ic. 67 60, 900 3.01111 110.9 05.51161|160.8| 07.9 [211 210.7] 10.4 [261]26c,7 12.84 
12 12. [0,6 62 [61,9j03.0f 12[111 9 05.5] 62[161,8] 08.0] 12 211 7] 10.4] 621261,7 12.9 
13 13. %, 63 (62.903. 1 13/112.9 05.5] 63 162.8 08.0 1; 212.7 10.5] 63 262.7] I2.9 
« 14 14, oo. 7 64 [63.9]03,1 14]113.9] 05.6] 64[163.8] o8,rf 14 2137] 10:5] 64[264.5| 13.0 
3 15 15 000.2 65 [64. 903. 2 151149 05.6] 65 164.8 S] 08.1] 15]214.7] 10.6 6 5264.7 13.0 
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16 16. oſoo. 8 6665, 903.2116 115 9 05 7116667 8 465 8 08.2 216[215.7] 10.6 [266 2657] 13.1]. 
1 17 [17.0100.3] 67 166 9j03,3] 17/116.9 05.7 67 1166.8] 08.2] 1216.7 10.7 671266.7] 13.1 
_ | 2 j28.ojo0.g] 68 [67.903.318 117.9] 05.8] 68 167,8 08.3] 18 217-7} 10,7] 68]267 7 13.2 
19 [19 ooo. 9 69 [69 9.03.4 1c 118.9] 05.8] 69 168.8] 08.3] 19[218.7}- 10,8 69/268 7 13.2 
20 zo. oſor, o 70 62 9.03.4]. 2c 2.22. Je. 4 L 2c[219.7] 10.8 70 269.7] 13.3 
21 2I,c [01,0 7170, 903.5 1121 120.9 05.9171 170.8 08.4 221220.7 10.9271 270,7 13,3 
22 22. ol. 1 7271. 903.5 22 121.9 c6.of 72 [171,8] 08.5 22 221.7] 10.9 721271.7| 13.44 
23 23. 0ſo1. 1 73 72. 903.6 2: 122.91 ob of 73 [172.8 08.5 23 222.7] 11.0 73272. 7 13.4 
2424. 001.2 74 [73,9/03.6 24/123.9 06.11 74 173.8] 08.5 1 24 223-7] 11.0] 74 273 7]. 13.5 
25 [25.0joI.2f 75 24.9003. 2<1124,9] 06,1] 75 174.8 08.6 252247 17.1] 75 274-7] 13.5 
26 26.0j01.3 7 75.93.2120 12 5.8 06,2776 175.8] 08.6 [226 225.7 11.1 276027 5.7 13.6 
27 [27-0j]1-3] 77[764j03,8] 27]126.8 06.2 77 176.8 08.7 27226.7 11275 276, [13.6 
28 j28.ofor.4f 78% 903 8 28 127.8) 06.3] 781177.8} 08.7 | 28227) 11.2 781277.7] 13, 
29 29.0j01-4] 79 [78.9103.9 291128.8 06.3179 178.8] 08.8 29 [228,7] 11.3] 756j298.7 13,7 
30 [30 ojor-5_80179-9103,9 321129.38] 06 4] 80 [179.8] 08.8] 20[229.7 11.3] 8c[279,-| 13.8 
137 37.001. 5 8180. 904. o 131/130. 80 06 4181 180.8] 08.9 231230. 11.428102 80.7 13.8 
1432 32.1.6 82 81.9% %½ 0 32{121.8 06.5 82 181.8] 08.9] 32 231-7] 11.4] 82281. 13.9 
33 33. 001.6] 8382. 904.1 33/732.8 06.5 83 182.8 09.0 33123227] 11.5] 8:1282.- 13.91 
3+ [34-0[01.7] 8453 9/4. 1 341133.8]| 06.6 84 183 80 9.0 34233. 7] 11.5] 84 2383.7] 14.0 
22 [SZ] eee 188.309. 2534.7 11. 842142 
36 36.001. 8 86 85.904. 2136 135.8 0.7 186 [18 5.8 09. 1236235. 7 11.6286 285.7] 14.1 
37 32˙ 01.8] 87 86.904. 3 37 136.8] 06.7 87 186.8 09.2 37 236.7] 11.6 87 286.7] 14.1 
138 [38.0 01.9 88 [87.9 04.3] 381137.8] 06.81 88 [137 8 09.21 38 237.7 11,7] 880287.) 14.2 
39 39. 001.9 8g 88.904 4 39]138.8] 06.8] 89 [188.8 09-3] 391238.7] 11.7] 89 2 88.7] 14.2 | 
42 (40. oſoz. o 90 89.9 084.4 401 39.8 06.9 90 [189.8]. 09.3 _$21439-7] 21.8] gc 289.7 14.3]. 
+1 4 %. g1 %% 9104.5 [141]140.8 06.9]'91|190.8] 09.4 [241 [240.7] 11.8 2910290. 143] 
72 141.9102.1] 92 91.904, 5 421141.8] 0%. 0 92 191.8 99.4 42 [241.7] 11.9 92 291.6] 14.4 
73 42.902. 1 93 92, 904.6 430142.8 07.0] 931192 86 09.5 43242. 11.9 931292.6] 14.4 
44 43, 9ſo2, 2 94 93.904.644 143.8] 67.1] 94 193.81 09.51 44 243-7] 12.0] 94/293. 6 14.5 
5 | ES [44:9]22:2 | 95 942904. 7 451144.8} 27:11.95 [194-5] 09-60 451244.7| 22 [8294.60 14.5 
0 45 [45-9]02-3] %%% 7,6774645 07:2 [196 [795.2] og [age 245-7] 12.2-[296[295.6] 14.5 
1 f 47 [46.9]02.3 97 96.904. 8 471146.8] 07.2197 196,8] 09,7] 47 246,7 12.1 97/296. 6 146 
it 43 [47.9ſ02.4 | 98 97. 90g. 8 431147.8] 07,3] 98 [197.8] 0g.7 | 48 247-7] 72-2] 981297.6] 14.6 
= '49 48.902.499 [98.9[04.9 |- 45 148.8] 07.3] 99[198.8] 09.8 49 248.7] 12.2|,99|298.6 14.7 | 
bl 50 22 202.5 100 [99,9 04-9 | 150f 149-8] 07.4 [200 [199.8] 09.8 [50 249-7] 12.3 [300 299-b] 14.7 
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0 . & 43 ; * 
Difference of Latitude and Departure for 4 Points 39 
Lat ep DI Lat|DepyDiit Lat [Dep Dutt] Lat J. Dep my Lat | Dep [Oi Lat 
Lo 00.1] 5150.8 05, [101100 5| og 1 5 150.3] 14.8 [201 200. C 19.7 [z51 [249.8 
02.0 [O. 2 5251.85. 1] 0201. 5 10.0] 52|i51.3] 14-9] o2[201 c| 19.8] 521250. 
; [03 0]99-3] 5352.75. 2] 03102. 5 10.1] 53 152.30 15-c| oz [202.c| 19.9 53[251.5 
04-0 [29-4 | 5453 7125-3] 041193-5] 10,2] 54[153.3] 75-1] c4fz03,c} 20.0] 5482.8 
5.oÞ2:5 [5515422524] 051124-5] 10-3] 55 [15449 15:2 Jos rod <| 20nrþ 551253 
56 0 0.6 5655,75. 510605. 5 10.415655. 3J 15-3 [206 [205, 20.2 256125 4,5 
97, 0.7 57 56.7 05 6 o7 106. 6 10.5 5756.2] 15-4] o 206. c 20.2 57 255.5) 
o08.0199-8 | 58157-705.7] 081107.5 20.6] 58j[rg7,2] 15-5} o8[207.c| 20.3] 581256.8 
59.0 0.9 5938.7 [95.8] og|103.5] 10.7] 5y[158.2] 15.6 og [2o8.of 22.4] 5957.8 
l.o.o {21 of 60]59.7J05.9] 1009.5] 10 8 6o0[159.2] 15:7] 10j209 if 20.5 60[258.5 
ms RD 21 — boa — mw how 2 1 
40.9 [01 6100.76. 0111 110.5] 10.9 161|160,:] 15-7211 [210.c| 20.6 26112597 
11,9 1.2 6261.7 06, 1 12 111.5 11.0 (2161.2 15,8 12211. 0 20.7] 621]260.7 
2.91.3 6362.7, J 3112.5 11.19 6362.2 15.9] 12 [N. 20.8 924847 
13,9% 4 6463 706.3 14/113. 5] 1.2 641632 16.0] 14[213.c} 20.9 64 wy 
491215] 6516497 [96-4] 15]114.4] 13-2] 6511642 — 15214 c 21.0 65263. 
W t5.9 01.6] 6665. 706. 5 116 115.4] 11.3 66165 2} 16.2216 215.00 21,1 2661264.7 
6.91.7 6766 7] 6.6] 17116, 11.4] 671166 2] 10.3] 1-[z16.c 21,2] 671265 7 
17.9 1.8 6867.7 [06,7] a8[117-4| 11.54 6867. 10,4] 18217. 21.5 6866. 
18.9 1.9 6968,76, 19 118.3/ 11.6] 6568.2] 16,5 1921.9 21.4 69 267.7 
19.9 %% 20 69 7 426.8 20112 q| 11.7] 7c 169.2] 16.6 2018.9 21.5] 70. 268 7 
"ui :0.9 02.1] 71170.7[07.9]121 120 4| 11.8]171[170.2] 16.7 [221 [219.9] 21.6 __ 
21.9 2,2 7271.7 27,0] 22|121,4] 11.9] 7271.2 168] 22 [210.9] 21.7 72 1270.7 
2322.92.24 7372.67 23/122 4] 12.0] 73[172.2| 16.9 2321.5 21.8] 732717 
2423.92.31 74173-6]97-2] 2411234] 12.1] 74[173.2] 37-0] 24 (222,9 21.9 74127247 
24.9192-4 | 75174-607-3] 251124 4j 12-2] 7511742] 3741 25 223.9 22 Of 7512737 
ge" 25.9 02.5 7675.6 %, 4412612 5.4 12.317675 2| 17% PE (224.7 22.1]2761274.7; 
26,9 02,6] 7776 6407 51 27 I26.4| 12.4] 7776.2] 17-3] 27 [25 of 22.2 7712.7 
27.9 02.7 78177.6127.6] 28|127.4] 12.5] 78 8177.1] 17-4] 28 [226.9] 22,3] 78276. 
2928.92 8 7978.67 7] 291128.4] 12.6] 791178 1] 17-5] 291227.9 22,4] 791277.7 N 
3029,92 [829.5 [o. [ 30[129.4] 12:7] 8o[179 3 12.630 228.9 22:5 $0]278.7 4 
7 30.9 03.0 8180.6 08.91 1311 30.4] 12.8181 |180, 1 17.7 E31 [29.9 22.6 2811279. 6 3 
31.83.11 82081 6]08.of 32 131.4] 12.9 82181. 7 17.8] 32 230.9] 22.7 82280, 6 þ 
32.8]93-2] 8382.6 08.1 331324] 13-0f 831821] 77-9] 331231.9] 22.8] 83287, id 
3433.83.31 34[83.6]o8.2] 341133-4] 13.1 84183, propel 34 [232.9] 22.9] $41282,6 \ 
35|34 8[23:4 | 3584 6Jo8 3] 35/1344] 23:2 851184.1] 23:2] 351233-9] 23.0] 854283.6 ] 
'36 35.819345 86185.6f08.9]136|135.3] 13-30186[185.7 _ 2361234-9 23.1 12861284.C| 
37136 8803.6 8786.6 08. J 371136.3] 13-4] 87186. £93] 37[235.9] 23.2] $7[285.6 1 
| 3311-.8193.7 | $8187,61[98.6] 38 137.3] 13-5] 888187 1 18.44 38 [236 9 23-3] 88286, | 
3938.8 8988.6 08. J 39 138.3] 13.6] 89 188.1 as | 39 [237-9] 23-4] 89 287.6] 1 
40139 *[23:* |_90P39-6Jo8-3] 401139 5| 13:7] go[189.1] 25:0] 401233-51 23.5] 9e 885% 1 
＋1 10.8 24.0 | 9100.6 08.9] 141140.3 138191190. 1 18 7 2411239.8] 23 6 2911289. 23.6 fi 
4241.84, 1 9291.6 [o 9 of 4:|141.3] 13-9] 92 191.1]. 73.8] 42 240.8 23-7] 92290. 6 [| 
43142 $]94-2] 932.6 09. 1] 43 [142-3] 14-0] 93 192.1 18 9 43 [241.8] 23-8] 93291.6 b 
44143 8124-3] 94193-5]29-2} 441143-3] 14-1] 941193-2] 19-0] 44 1242.8] 23-9} g41292.6 4! 
45144-824:4 | 95194. 5]293]_451244-3] 14:2] 95119411 22:2] 451243 8] 24:2} g51293.6 
70 45.8 [o4. 5 96 09 5. 5809 4/146 145.3] 14.379095. 1] 19 2246 [244.8] 24.1 1354 5 
4746.8 4.6 976,5 09.5 47 146.30 14-4] 971195 19,3 47[245.8] 24297295. | 
48117 $194-7] 9857. 509.6 48[147-3] 14,5] 951197 © 194] 481246.3] 24 3| 981:96,6 | 
42.3 04.* | 99 98.59 49 148.30 14-6] 9998.00 19.5 49 247.8] 24.40 39297, 6 
50149 PLL eee 
Di./Dep ! Lat [Dilt]DepILat [Dit Dep! Lat IPI Dep? Lat iH Dep Lat EH Dep 
for 71 Points. 
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* tet. 


3 60 Difference of Latitude and Departure for 4 Point 


Di Lat!Dep]Ditt Lat 
1 ſ01.0jo0. 1 5150.4 
O2. O00. 31 5251.4 
0301304 5352.4 

80.61 5453.4 


| Lat Dep TDi Lat | Dep Ditty Lat | Dep Dili Lat Pep 
99.9 14.8151 [149.4] 22.1] 201198.8] 29.52511248. 3736.8 
100.9 18. 52150. 3] 22.3] 02 199.8] 29.6 521249.3} 37.0 
101 9 15, 5351.31 22.4] 03 [200.8] 29.8] 531250. 2 37.1 
102.9 15.3] 54 152-3] 22-6] 4208 29.9] 54025120 37.3 | 
103-9] 15-4 5<| 153-3] 22-7] 05 202.5] 30.1 _$51252-2} 37,4 
104 8 15.54 156 | 154 3] 22.9] 206 [203-8] 30. 212562 53.20 37.5 
96.9 01.04 57 56 48. 105.8 15.7] 57155 3] 23.0] 07 204, 7 30.4] 572542 277 
97.91.24 5857 4ſo8. 106.80 15.8] 58 156.3] 23.2] 08 205.7 30. 5 582552 37.8 
5 107,8 16.0] 59 157.3] 23-3] og [206.7] 30.65 592 56.20 38.0 
108 8| 16.1] 60 158.3] 23-5] 10 20.7] 30.8] 6057.2 38.1 
109.8 16.3161 159.2] 23-6] 211 |208,7] 30.90 261 [258.2 
110.8 16.4] 6216.2] 23-5] 12209 7] 31-1] 62[259 1} 38.4 
111.80 16.6] 63|161 2J 23-9] 13 [210.7] 31-2] 63260. 10 38.4 
112.80 16.7] 64| 162.2] 24,0} 14|211.7] 31-4] 64|261.1' 38.7 
113-7] 16,09] 65 163,2] 24-20 15 [212.7 31.5 652621 38,9 
114.7 17. 0166 | 164.2] 24-34 216 [213-7] 31726064063. 10 39.0 
I15.7| 17.2] 67| 165.2] 24 5} 17 [214-6| 31 5f 671204.1| 39.2 
116.7] 17.3] 6g | 160.2] 24.6] 182156 32-0] 681265.1j 39.3 
117.7 17.5] 69 167.2] 24-5] 19 [216.6 32-1] 69 266.1 39.5 
0118.7 17.64 70| 168.1] 24.9] 20 [217.60 32.3] 7067,10 39.6 
27 20. 803. 1] 7170. 2010. 119.7 17.771169, 0 25.1] 221[218.6| 32.44 2710268.1 39,7 
120.7 17.9] 72 170.10 252] 22 0219.60 32.6] 72ʃ269.0/ 39.9 
121.7 18 cf 73 171.1] 25,4] 23 220.60 32-7] 97312700! 400 


9 


» 


i Mi. 
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122.7 18,2] 74 172.10 25-5] 24221. "I 74 4 51 2 
126 25703.8 7678211. 124.6 18.5176 174.1] 25-8] 226 223,5 33-1] 276 2.73,0 N 
127 26.704. 00 7776.2 


125.6, 18.6] 77 175.1] 26.0} 27 224.50 33-3] 77 2. 40.6} 
126.6 18 8] 78176 1] 26.1] 28[225.5]| 33-4] 97$1j275-0; 40.8 
127 6 18.9 79 177.1 26.3 29 220.5 33,0 76 276.0 40.9 | 
I28 128 6 2 80 178,0 26.4 30 227.5 33.71 8c 277-0 41,1 
129.6 19.2781 179.c| 26.5] 231 [228,5 33-9] 2811277-9| 41,2 
130.6 19.4] 82 180.00 26.7] 32 229,5 34: 821273 9 41.4 
3131,60 19.5] 83 181.0] 26-8} 33 230.5 34-2] 8512799! 41.5 
34 33.600 5.01 84133-1112 34132.5 39.6] 84 182 0 27 of 341231.5] 34:3] 84 280.9 41.6 


35 [3+$195-1 8 84. *5]_351233-5 19.8] 85|183.0| 27-1] 35 232.4 34.5 85 281.9 41.8 
36 3565.3 8685.1 136 134.50 19.9] 186 | 184.0] 27-3] 236 [233.4] 34-0] 2861232,9] 41.9 
37 139 605,44 87 86. 37 1135-5} 20.3] $7 185.00 27 4} 371234-4] 34:5] 87/283 9 42.1 
138 37.600 5.60 8887, 0 38 136.5 20.2] 88 186.0 27.6 38 [235-4] 34-29] 88 284.9 42,2 | 

| | 1 39 39:6 05-7] 39 $8.0(17. | 39[2137-5] 20.4] 89 | 186,9] 27-7] 39 [236.4] 35:0] 89 28 5.9 424 
140 39.000 5.9 90 89.013. 2] 40138. 5 20.5 go 127.9 27-9] 402374 35-2] 0286.8 42,5 
= — YR RR em TT — — — — —ę —  —— —— 
41 40.6% 6.0] 9190.0 141139.5| 20.7191 188.9 28,0] 241 [238.4] 35-3] 2911287.8| 427 
14241. 506.2] 92 91.0013. 5] 42140. 5 20.38] 92 |189.9} 28.2] 42[239-4| 35:5] 9212338.8] 42.8 
43 42. JJ6.3] 93192-0113 (J 43144 21.0 93 [190.9] 23-3} 43 240, 35-v} g3]:39,3] 43.0þ 

44 43,5% 0.5] 94193-0[13-3} 44|142-4| 21.1] 94 191.90 28.5] 44 [241-3] 35-3} 94[290.8\ 43.1 

| 45 [445/056] 95 94-[13.9] 451193-4] 21-5] 95 |192:9] 28:5] 45 [242-3] 359] 95 22433 
- $46 [45-5106,7 96 95-0 146|144-4] 21.4] 196 [193-9] 23 7] 2461[243.3| 30-2] a961}292.5| 43,4 

: 47 [46-5106,9] 9795-9 47 [145-4] 21.6] g7 194.9 28,9] 47 244.3 39-2} 971293.8| 43. 
1848 [47+5107-of 98196.9114-4] 481146.4| 21.7] 98 [195.8] 29.0] 48 [245.30 36-4] 98294.8 43.7 

49 48.50%. 99 97·9 14.5] 49 147.4 21.8] gg 196.“ 29 2} 49 [246.30 36-5] 9295.7 43. 
| 52 49.8718. .71150[148.4| 22.00 200 |197.8] 29.3} 250 [247.3] 36-7] 30 [296.7] 44.0 | 


Diit|Dep Lat D:&|Dep| Lat Diſt D:p | Lat Diſt Dep I] Lat | Dill Dep Lat Diſt Dep (Lat 


for 743 Points | 


8 n us 4 . TOTO eu bf < & 893 . 4 * „„ * * In ww * e 


ifference of Latitude and Departure for 1 Point. 


Dil Lat]Dep, Dini Lat Dep[Diit} Lat | Dep Diſtſ Lat | Dep Diſtſ Lat Dep iſt} 
01, 5150. 010. 001 99.1] 19.7151 148.1 29.5 201197, 1 39.2 251 
o. oo, 525 1. 0010, 10 o [100.0] 19.9] 52 [149.10 29.7 | 021198.1] 39.4 
02, 900. 6 53052. 00to, 3 o3 101. o] 20.10 53 150.0] 29.9 03 199,1 39.6 
00.8] 5453 0010. 5] 04{102,c| 20.3 54151 of 30. og (200, 1 39.8 
24:91:01] 55153-91197] 05]103-0| 20.5] 55|152.0| 30.2 | o5 [201.0 40.0 


— 1 —— 7 — rw — ä——F. 
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6 05,910 1.2 | 561549]: 0-9][1061]104.0] 20.7 [156 153.00 30.4 [206]202.0| 40.2 
{ 7 [9991014] 57155-9]11-1] % 104,9 20.9] 57 154.0] 30,6 | 07J203.0] 40.4 | 

8 97. 801. 6 5856,91. 31 08 [95-9] 21.1] 58 [154.9] 30.8 | o8 204.00 40,6 

9 ſos, 81.8 597.9011, 5 og 106.9 21.3] 59 155,9 31,0] og [205.0] 40.8 
20 09,5102.0 60.,158.S[11-7 10 [107.9] 21.5 60|156.g| 31.2 | 10j205.9] 41.0 


| rx [19-8j02.1] 61]59-8]11.9]3x 71 {108.9} 21.7 161 157˙9 31.4211 [206,9 41.2 
12 11. 802.3 6260. 812,1 12 109.8] 219 62|158.9| 31.6] 122079] 41.41 
13 12.7.5 63 1. 812.30 13 110.8] 22.0 63159 8| 31.8 13 208,9 41.6 
14 [13-7192-7 64/62 8112.5} 1411,80 22.20 64|r60 8 32.0 | 14|209.9|' 41.8 
15 141712229 6563.7 12.7] 15 [12.8] 22.4] 65 161,8] 32.2 15 210.8 42.0 


16 1573,14 664104.7112:9|116 113.8 22.607166 162.80 32.4 |216|211.8], 42.1 
17 16.7 93:3] 67405-7]2 3-2] 17114,7] 22.8 67 [163.8] 32'6-| 17/212, 8 42.3 
| 18 157-7193-5 | 68]66.7]13-3]'a8[115:7] 23.0 68 164.7] 32,8] 183,8] 42.5 

19 18.63, 69167-7113-5] 19]116.7] 23,2[*69 [165.7] 33.0] 19[214-8|' 42.5 
20 19-610319! 70 6 6113-7] 20 112.7 23.4] 7066, 33.22ʃ28-7 42.9 
21 20.604. 71469,66139121J7118,7J 23-6|171167,7] 33.4 221216, f 43.1 
22 EH. 3 7270. 614.0 22 [119.6 23.8 72 168.7 33.6] 2217.7 43.3 
23 [22+6104,5 73171-61442 23 [120.6] 24.0 79. 169.7] 33,8] 230218.7 43.5 
24 [23+5194:7 | 74172-61144] 24121. 6 24.2 7470.6 34.0 24219.7] 43.7 


25 4.9 [284 J 25112246] 24-4] 25/21 34.228285 43,9] 
| 26 25.55, 76174 5014, 826723. 60 24.6 17801726 343226216 44,1 
27 6.55•3 7778805, 274124. 2480 72773. % 445: 
28 27.505,51 78076. 515.2 288125. 5] 25,0 78 174.6} 34.7128 2 2 3.6 44.5 
29 28 41257 ö 79 77-5 i544 29 126.5 25.2 79 175˙5 1 7 
3 AE ee 44.2 
31 30. 406.0 819,4 15,80131 [128.5] 25.6118x [177.5] 35.331226. 45.1 
32 [31-4 06.2 82180.4]16,0} 32 129.5] 25,8] 82[178.5] 35.5] 32022775 45.3 | 
33 (32-4]06.4] $3 $2.4|16,2 33113044] 26,0} 83|179,5| 35.7] 33 228.5 45.5 
34 [33 3006. 8482416, 341314] 26.1] 8418,40 35.9] 3422955] 45.7 
35 4308-8 85 $3-4116.6] 35 13254 26.3 851181. 36,1135 239-5] 4549 
3116.811361133-4] 26,511861182.4} 36.3236 231.4] 46.0 
3117.00 374134,4] 26.7] 87183, 4 36.5] 37 232,4 46,28 
317 381135-3] 26.9] 88 184.4 36.7] 38 233˙4J 46,4 8 
3 
3 


17,4] 39 136.30 27,1] 89 185,3 36.9] 39234·40 46,6 89 
39-2 17,6] 401137+3] 27,3}, 901136,3] 37.11-401235-4|" 46,8}: 90 
41 (40.2 98.0 g1189.2[17.8[141[138.3] 27.519187 3] 37,31241:1230-3] 47,0 A 
42 41.2008. 2 9290, 218.0 42139.3 | ' 
43 [42+2]08.4 | 9391.28.10 431140.2 
44 43.208.6 9492.2018.30 44 [141-2] f 
45 [44+1 08.8 2523.2[28.5 45114242 
46 [45-2109.-0 | 96[94.1118.7]146 1143-2] | 
47 160974 197 [95-1] 78.9 47 1144-2] 2 

7709.4 9806.19, 48 145,10 2 
149 48.109.699 7,019.3 49 1146.1} 2 
50 149;0j09.8f100198.1}19.5}150 42102957 
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. 20. 5 


90.7 
p 
91.2 


21.5 
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„932.2 
32.4 


22.7 
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— OS 88 — 


60 99 83333888 
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2 IJ 


219] 5 
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43 1235˙7 
44 236.7 

45123747 
2461238.6 
471239 6 
48 (2 40.6 
49 [241.5 
242. 6 


Dep I 


Lat 


195.0 | 
195.9 49.1 
196.9, 
197.9 
198.9 
199.8 
200.8 
2018 
202.7 
204 7 
105.6 
206 6 
207.6 
208.6 
209.5 
210, 5 
211.5 
212.4 
213. 4 
214. 4 
215.3] 
216.3 
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218.3 
219.2 
220.2 
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222,1 
224.1 
225.0 
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228.9 
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45.7 38 230.9 
45.91 39 131.8 
46.2 2 232.8 | 
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245-4] 


246.4 


2 42—4 


248.3 


251.2 
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= |. = 4121253} 31 9] 65[153.1| 46.4} 151205 of nf 39 1247-9] 75:7 
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4 32261184 1] 46.721727 9] 6722617 249.8 7517 
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26 124,9197-5 | 76172.7]22.c|126[120.6 
27 28. 807.8 22. 36.576168 4/510 226 216 

28 25.8 38.1 78 of ag, = e 169.4 5153127 27753 51 2 ne * 

125 (77.808,41 79 76.8 : 12155 37-1] 7870.3 51.6] 28 218.2 66.1 75 1 or 

35 [Lees z 30 [124.5] 37.4] 39 1172-3] 519] 29[219.2] 66. 65.6] 36.9, 
31 29.79% 8 |<] 37:7] [172.3] 52.2} 30 220.1 66. 82 268.0 122 

os 106 Sg 82 FS. 4858 5 1 5 38 0181 173-2] 52 50 231ʃ221,1 5756 287 188 — 

33 [31:6]29.6] 83[79-4[24.1 = * 12 we 174-2] 52.8 32[222,0 67,3 82 - oy | 
Q 2 I» 3 ; : 2 175.1 1 22 © | 
i [35 192] ee ee 29] 84 [1761] 53-4] e 62g] a2 . 

8 70. 22. 53.235224 b 68.2 8; 25 E 
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64 Difference of Latitude and Departure for 11 Points 


Dilt; LaijJep Diſt Lat [Dep ity; Lat | Dep Diit] Lai, | « ep iu] Lat | Dep in Lat 
1 00,91 2C,3 5148.0 17.211011 95-1] 34.0]I;11142,2} 50 91201 = 67.7 251 236.3 84.5 
21, / 0.) 5249. C 7. fl 02 g6.c| 34.4] 521143 | 51.2} 198.2 63.0] 52 237.3] 84.9 
\ 3 [>2-$j91.0] 53499/1283 97-0] 34-7] 53 144.0 51,5 3191.1 68.4]. 53238.2 85.2 
4 [03,$]1.3 j 54159.8]18.2] 04] 97 9 25.0] 54145 51,9] 04 192:74, 68.7 541239.2| $5,5 
5 [24:7]21-7 |_55151-2118-5) 95 | 93.0] 341 551145 6| 52.2] og|193,0F 6g of 55[240.1] 85.9 
6 j05,6 52.0 5652.7 18.9190 99.8 557156146 f/ 52 5206 [194.0] 69.4256 24.0 86.2 
7 56, 602.4 57153-7419 2] % [100.7] 36.9] 57 [147,5 52.9 7194.9 69.7] 57 242,0 86.6 
8 925,7 58154 6519.5] 08 [101.7 36.40 58 48.8 53.2] 08 15,8 70.1 58 142,9 86.9 
9 03,5 075.0 595 5. 5019.9 OG 102,6 36 7 $9 1149 7 53.6 ©9 196,8 70,41 59 243 8 87.2 
10 fog. 4% 4] 6 5, eo. 2 10103. 6 37.0 _boj150 ( 53.9] 10[197,7] 70.7] 60[:44.8] 87,6 
1110 403,7 01157.410,51111704.5 37-4[I611151 6 54.2[211[198,7| 71,10261]245,7 87,9 
12 [11.3jo4.of 6258, 420.9 12 [05.4] 37-75 62|152.c| 54.6] 12[199,b 71.4 62 [246.7 88, 
13 [12,2104,4} 63159.5j21,2] 12106. 38.1] 6353.50 54.9] 13,5 71.7] 63247 6 88,6 
144 3•24 7 6460. 321.6 140. 3 33-4] 64184 4] 55.28 14 201.5] 72.1] 64 243.6 88, 
15 45.165121 1551 8.5] 38:2] 65]155,3 55:6] 151202 4| 724] 6512495] 89,2 
165. 05.4 66102.1122,2j116|109..1 39.1[166j156.3] 55.9]216|203.4| 72,266 250 4 89.6 
47 116,0155.7 67163.1]22,6] 17110. 39-4] 67[157.2] 56 2| 17]204.3] 73.1] 67251 4 89.9 
18 17, 6.1 68 c[22,c] 18110 39.7] 68 158.2 56.6] 18205. 20 73.4] 68 252,3 90.3 
19 [17,clob q 6965.8 23.2 1912 0 40.1] 69159 / 56.9] 19|206,2| 738 69 253.3 90.6 
20 18.8 06.7 22 95.823.620 113.0 40 4 2 160 1 523 _20 207 1 74-1] 70 254,2 90.9 
2119, 07. 1 7166.8] 22.121113. go.8[171]161.c| 57.6[221[208,1 74 41271 [255.1 | 97 3 
22 20. 70%. 4] 727, 8024.2 22114, 41.1] 72 161.9 57.9] 22 [209.0 74.8] 72256, 191.6 
23 21.70. 7 7368.24.60 22 [15 *| 41.4] 73162, 58.3] 232 10.00 75,1] 73 257,0 f 91.9 
24 22.6 8.174697 4 9% 246,448 741163.8] 58.6] 2410.9 754 74258, 92.3 
25 3. 808,4 _75170-6[2.5.3] 25 117-1 43,1] 75 164.8 538.9] 25 211.8] 75,8 75 258.5 92.6 
26 24, 508 8J 7671.25.61 6118 6f 42.,4[176[165.7] 58.322602 12,8 76,1]276|259 9 93¹⁰ 
27 [25 09,1 7772.8 25.9 2719.60 42.8 77166, 60 59,6 27 [21 2,7 76.5 77 | 60.8 93.3 
28 [26.409 4 78 73.4026. 30 28120. 5] 43.1} 78167 6 60, 2802 14,7] 76.8] 78261, 93.6 
29 1:7-5129.8{ 79}j*4-4]26.t] 291121,51 43.4} 79168 f 60.3] 29215,6 77,1] 79[262.7] 94.0 
37 |:8.2[10.1] 8cj75 3 26,6] 30 122.4] 43.5] 80 [169.50 60.6 30 216.51 77.5 80 263.6 94.3 
31 29.2010.4 81/76, 327,3013 10123 44 1[1381]170.4] 61.02310217,5 77.828 1264, 6 94.6 
32 3, 00,8 827.222. 3224.30 44,5 82171 4] 61.3] 3218.4 78.1] 82265 5 95.0 
| 33 [371-2j11.1] 5378.18.00 33[125-2] 44,8] 831172.2} 61,6] 431219.4] 78.5] 83 266.4 95.3 
34 132 cf. 8479 128.30 34[126-2] 45.1] 841173 2} 62.0 34 [220-3] 78.8] 841267.4| 95.6 
35 133 ©]11.8 _$5430 <128.6] 35 I27 1] 45-< 831174. 62,3 8 79-1 85 268,3 96.0 
36 (33-9 12.14 86 51.0 29, 00136128. o 45˙8 1861175.1 62.6 e351222,2| 79 51]286|269.3 96,3 
37 [34-$[12.5 | $7|31.929.3] 371129 | 46.1] 87176. 63,0] 2-[223,1] 79.8] 87 [270.2] 96,7 
38 [35,8j12.84 8882 9]29.6| 38129, 46.5] 88 177.00 63.3 331224 I] 80,20 881271.2| 97.0 
30 [36.7[13,1] 89133-8]3o0,c| 39130. 46.8] 89 [177.9] 63.7] 392250 80.5] 89[272.1| 97.3 
49 [37:7123-5 [ 92]8427139-3] 42[131:2] 47:2] 90 [178.9] 64:0] 40 [225.91 Bo BY go [273.0] 97.7 
| 41 38.6113.8] 91135-7130.6[141 132.8] 47.5[191 [179,35] 64.3 241 226.9] 81,2[291|274.0 98.0 
42 39.514. 1 9286,63 7,0 42133. 7J 47,8] gz [180,8] 64.7] ,.1227,8] 81.5] 92[274,9 98.3 
| 43 40 54,5 93]87-6]31.3] 43 134,6 48.2] g3[131.7] 65.0] 4328.8 81.8] 93 [275.9] 98.7 
14 [41.4]14.8] 94 88.503 1.7] 441135 6] 48,5] 94 [182.6] 65.3 44229, 82.2] 94 [276.8 99,0 
| +5 [42 4]15:2 [_95[39:2]32 <_45 [135.5] 48-8] 95 [183.6] 65,7] 45 [230 7] Bzi5| 95 [277-7 | 99:4 
| 46 [43,3]! 5.5 | 96[90-4j32-3][146[137.5] 49,2[196 [134.5] 66.0246 1231,6| 82.9]296|278.7 | 99.7 
47 [44-3115-8] 97191+3]32-7] 471138 4| 49-5] 9718 5,50 66.3] 4 232,5 $3.2] 97[279.6 [100.0 
48 [45 216.2 98192-31330] 43 [139.3] 49.8] 98 186,4 66.7] 48233 5 83.5] 98 |280,6 [100.4 
49 46. 116.5 99193-2[33-3] 49 140.3] 50-2| 99137 4 67.0] 49 234.4] 83,9] 99|281,5 fro, 
50 [47.1116.8 20094. 3371150 [141-2] 80. 5200 188, 3 $674 250 [235-4 84.2 300 [282,5 [101.0 
- DinlDep Lat DiſtDepſ Lat|Dittl Dep | Lat [Dittl Dep | Lat [Diſtſ Dep | Lat Din Dep | Lat 


for 64 Points.? 


_— 


4 . 
— 


—_— 


Difference of Latitude and Departure for 2 Points 6 5 


Tee 


77 -ar,Vep Diit Lat Depj Pitt Lat | Dep PDiſt] Lat (Dep | Dit Lat Dep [Dit Lat 


—_— 1 — — 


400.900. 44 5147 119.5101 93.3 38.7 151 139.5 57.8 201 185.7 70 5251 23149 96.1 | 
» [01.8j00.8 52 j48.0 19-9] 02 94.2 39.0 52 [140.4] 58.2] 0218 6.60 77,3] 5c21232.8] 96.4 
92.800 1.1] 54i49-<1-0-3] 03 95-2] 39.44 5314.40 58.6] 03 187.60 77.7 53 0233.8 96.8 
03.7.5 54149-9120-7] 4 96.1 39,81 5414230 58.9] 04188. 78.3] 54234.7 97:2] 
04.6 Oleg 55 50.8021, O5| 97-0] 40.2] 55 |143-2] 59 3] o5|189.4 78.5 551235.6] 97,6 


3 

4 
3 6 [95-5]92+3 9651.7 20-4] 106| 97-9] 40.6156 144.1] 59.7 206 [190.3] 78.82 56 z 36.5 98.0 
B 7 

8 

9 


06.5102.7 $7 [9*e7 21.5], 07 98.9 41.0] 57 I45.1 60.1 07 [191.3] 79.2 571237+5 98.4 
, 10744193-1 58|53-0 2252 08 99.8] 41.3 58 146.00 60.5 08 192.20 79.6] 58 238.4 98.7 


8.3193-4] 5954.502260 09100. 7 41.7 59 146.9 60.9 og [193.1] 80.0] 59 239.3 99-1 
10 9.203. bo 855423. 10101 60 42.1] 60 147.8] 61,2] 10 [194.0 80.4] 60240. 2 99,5 
11.4.2] 6755 423-3] 111[102.6| 42.5161 148.80 61.6211 194,9 80.826741 99.9] 
WW [1- [11.7 4:6 62157 3123-7] 121103-5' 42.9] 62|149.7] 62.0] 12195.9 $1.1] 620242. 1; 100.3 
L 13 (12. 0% © 63 58.2 24 1] 13 104.4 43.2] 63 150.6 62.4] 1396.8 81.5] 6;1243.0{100,7] 
5 141053 43.6 64151.5 62.8] 1419770 81.9] 4243.9 101.0 


— — 
Wn -Þ 
hy oy 
WW 0D 
Ow Ow 
O O 
= 
— 
a a 
A +> 
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O © 
be _- ue 
toe to 
10 
— 

Wn 


1 | a; Bhd | 106.3 44.0] 65 I'$2-5} 03-13 15 198.6 82.3 65 244.8 . 

16 14.806. 1 6601.0 2531160107, 44.4 166 153-4] 63.5]2161199.6] 82.7 266 245.8|1V1.8h 

{17 [15-7 oY 67 61.9250 17 108.1 44.8] 67 1154.3] 639] 17200. 8 83.0] 67246. 102.2 

| 18 [15.6]96,9] 68 62.8 26.0 18 109. 0 45-2] 68155 2] 64.3] 182014 83.4] 68 247.6 102, 6 | 

| 19 [17-0197-3] 69 63.8 6.4] 19|109.9| 45.5] 69 150.10 64.7] 15 [202.3] 83.8 69 248.5 103.0 
120 (18.5722 70 64.7 2828 20 110.9 45.9] 7017.10 65.1] 20 [203.3] 84.2J 70 249.5 103.3 

12109 408. o 71 84 121111.8 46.34171|158.c| 65. 41221204, 2] 84.6 271 250.4 1034.7] 
2 20. 308.4] 726.527. 22 112.7 46,7] 72 138.9] 65.8] 22[205.1] 85.0 722513 104,1 
24 [21,3003.8 73 67.527. 9 23 113.6 47.1 73 159.8] 66.2] 23 206.C 85,5 7352.2 104,5 
24 2209.2 74 68.4j28.3 24 114.6 47-5 74 169.8 6 6.6 24 207. 85.71 74 n 


115.5 47.5%] 75161 7] 67.0] 2512079] 86.1] 75254/1905. 
116.4 48.2]176 162.6] 67, 
117.3' 48.6] 77 163.5 
118.3 49,of 78 164. 6 
119.2 49 41 79 165.4 68. 
120. 1 49.8] 80 166.3 6 


8 6 121.0 co.1þ181| 107.2] 69.3231 [213-4] 88.44281[259 6107.5 
> [29.6 122.0| 50.5] 82 168.2] 69.7 32 [214-4] 88.89 8-[260.6[107.9] 
33 30. 5012.6 83 76.7 31.8 33|122-9 50.9 83 169,10 70.0 33 [215-3 89 2] 83]261.5 108.3 
4 3 $4 77-0132, 123.8 51.3] 84 170, 0 70.4] 34 1216-2] 89.6} 841262.4|108.7 
$5. 133-312 348 _85 78.5 E27 85 120.9 70.8] 35|217-1] 89.9] 851263.3/109-1 
36 133,3]13-3] 8679.5 


125.7] 52.0186 | 171.9] 71,2236 [218.c} 90. 31286264 2109.5 
126.6 52 4| 87 172.8] 71.6] 37 j219.c| go.7] 8726.2 109.8 
127.5 52.8] 88 173.7] 72.0] 38 [219-9] 91.1] 882661110, 
128 4| 53.2] 39 174.6] 72.3] 39 220.8 g1.5 89 267,110 6 | 
129 4 53,6] go [175-5] 72.7] 40221. _91,9] go 267.9 111.04 
6 130.3 5401191 176 5 
131.2 54.3} 92 1774] 73-5] 42223, 92.6 92269.8 111.84 
132.1 54.7] 93 178, 30 73-9] 4322450 93-c} 93/27, 12.1} 
133.00 55.1] 94192742 44½225˙4 93-4] 94/271.6½112.5 
134. 55.5] 95 180.2] 74,6] 45 [226.4] 93.8] 95/272 601129 
134.90 55.9196 (181.3} 75.0] 246 [227.3] 94-1] 256}273.5|113-3 
135.8 56,3] 97 182. 75-4] 47228, 94,5] 971274-4[113+7 
136.7]. 56.6] 98 |132,9] 75.8] 48 [229.3] 94 9 g8[275.31114-0 
137-7] 57. 99 183.9 76.2] 49230, 95-3] 9276.3 FILE T 
11 
==, 


50 146 2119.1} 100 92.4 


138.6] 57 4/200 184.8 76.5] 250 [231.c| 95.7] 300[277-2 
Dit|DeplLat Bin Dep 


——— — 1 — 


Dill! Dep [Lat [Diſt | Dep | Lat ID, 


for 6 Points | 


- 


——_— — — 
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66 Difference of Latitude and Departure for 24 Points 


— 


—_ 


Dit Lat DepſDin La |Depj Dit Lar | Dep QDiit}| Lat | Dep | Dift Lat | Dep | Diſt] Lat | Dep 
1—.— — — — — — — — — — — — — 
: 55.9,5.4 51 46.1 21.8 101 91.3 4320150 136.5] 64.6] 201]:81.7] 85.9325: 1226.5 107.3 
2 (94+2126:Y 52 47 002, O2| 92.2 43-0, 521374 65.0] O2 182.6 86.4) 521227.8[107,8 
3 1 {pn $3 47-9 22.7] 03 93.1 44-0 3. |1;8.3 1 103 +4 = 53 paving 1 
4 [93 501.71 $54 49%-5123-11} O4| 940 44.5} 54139. 5 ©4 [104-4] 07-24 5$41229.U[109,6 
IF PESSEN 5349: OS 94-9] 44.9] _55 | 140.3] 66.3] 05|185.3] 87.7] 5512305 109.c| 
6 0 5-4/92.6, $59'50.6123.5}106| 9545; 45.3156 141.0 66.7 f 206 186.2 83.1] 2561231-4|109.5 
7 56,330 5254.44 + 09 96-7 45.8 $7 | 3143. oo 1 1 Jo * 232.309. 
„ 6 2 . 4 40% 59 4e a 438.90 doo ohanrlinonF? 
19 [29 0124-31 © $4.2|25.7] 22 42 60|144:1] 68.4] 30 159.3] 8g. i 
5 994 ＋ 0. 35 ; {161 .c| 68.8 | . : 2 < 
11.4959 1 01 38.2795 111100. 3 47 51201 "= vega 211 1 287 261 i 
2 [10.5105 7; 62 59 £120.59 12 101.2 47.99 62 140.4] 69.3] 12 191-0] go. 62230.8 112.0 
F 1311023/: 43.33 631147-3] 09.7 4 .2131192+51- 97:14 63123771155 
4 [12.7 06:0! 64 57 9127-44 14|T03.0! 48.7 G44 148.2] 70-1] 141934] 91-5} 64 230.0[112.9 
15 13.605.465 8 527.84 151839 go, 65 149.3] 70.6] 151194-3] 9190 68/39 1353 
16 |14.5]09,$ 66 59 7128.2}116|104.8] 49.6166 | 150.0] 71.0 [2161952] 92.4] 266 240.4113 7 
17 [15.4197.3] 670.628.617 105.8 50.64 67|151.0] 71,4] 17 196.1] 92.8] 67 241.3/114.2 
f 13 [16.3107.74 68/61.5|29.1] 18|106.7| 50.5] 68 151.9] 71.8] 15 1197-0] 93-2] 682422 214 6 
19 [17.2|08.1] 69;02.4|29-5] 19|107,6| 50.9] 69 | 152.8] 72.3] 1511979] 93.6] 6g 243-T\I15,0 
eee 
| 421 [19.0j09.of -1164.2|30.441211109.4| 51.7 | | 245011519 
. 122 [19.9j09.4] 72 65. 30.8] 22 110.3 52.2 24590116. 
| 23 [20.8109.8] 73 /66.0|31-24 2311.2 52 6 246.8;116.7 
24 21,710 34 7466.9 31.6 24{112.1 53.0 247-7 117 2 


25 22.6010.7J 7567.8 32.1] 25 113.0 52, 
26 23.511. 1J 7668.7 32 5126 113.9 53.9 
27 [24,411.51 7769.6 32.9 27 j114.8' 54.3 

| $170.5|33-44 28 115.7 54.7 [251.3 118ʃ9 
| 129 |26.2|12.4] 79 71.4 33.8] 291116.6| 55.2 0 | 252-2| 119.3 
VN | 30 [27.1]12.*4 80172.3134-2] 3017.5 55.6] $01 162.7] 77.0] 302979] 99.3] 8c 253-1 119.7 
Y 31 [28.0j13.3] 81732 34.([131118.4 56.cþ181 | 163.6] 77 4231 [205,58] 98.8281 254.0| 120.2 
_ 32 [28 9113.7] 82174-1|35.1] 32{119.3 56,4] 82 164.5 77-5] 32209 7| 99-2} 821254-9|120.6 
33 [29.8{14.1] 8375003 5.5] 33 120.2 56 gf 83 165.4] 78.2] 33210-6] 99,6] 83 255.9 121.0 
34 |30-7114-51 84175 9{35-9} 34 121.1 57-31 84 | 166.3] 78.7 | 34]211.5¼ 100. 1] 8426.7 121.4 
35 [31.601 5. 0 8576.836.3J 35 122.0 57.7] 86 167.2 79.1 E241. 85 257.0/121.9 
77-7136.t}136|122.9| 58.2186 | 168.1] 79.523 [213.300.9286 258.5 122.3 | 
| 78.6137.2] 37 123-8, 58,64 87 169,0] 80.0] 371214-2[101,3] 851259 4 122.7 
| 38 34.416.2J 88179.6\37.t] 38 124.7 59 cf} 88 169, 9] 80.4] 36122151 101.8] $8[260.3'123,1f 
| 9 80.5 38 1] 39 125.6 59.4] 89 |170-5| 80.8] 39 |216.c|102.20 89 201.2123 6 
| $1.4 128.6 59.9] go 171.7] 81.2 40 216.9102, 6 gc 262.1124. 0 
141 [37.1117.5] 9182, 3 38.9] 141 127.4 60.3191 | 172.6] 81.7] 241 217.81103.0|291[263.0 124.4 
I 42 38.0(18.0] 92183-2|39.3] 42 128 4 60.7] 92 |173-6] 82.1] 42 218.7]103.5] 920263.9 124.9 
143 33,9 18.4] 9384.1039.8] 43129.3 61,1] 9 174.5] 82:5] 43 219.6]103.9] g31204.8|125.3 

44 |39-8|18.8] 948.0040. 2] 44 130.2 61,6] 94 |175-4] 83-0 | 44|220-5}104,3] 94 265.7;125.7 
: 45 40.7 19.2 95 85.9140.6] 45 131.1 62,0f 95 176 3 83.4] 45 [221.4/104, 8 95 266.6126.1 


——— 


46 [41.6|119.7} 96 86.804 1.00 146 132.0 62.4196 |177-2 83.8 246 222.4105. 2296 267,61126.6 
47 (42 5120.1] 9787,41, J 47 132.9 62.9] 97 |178,1] 84-2] 47 [223,3]105.6] 97 268.5 127.0 


248.6 117.6 


— ——— — 


249.5 1 18.0 
250.4118 4 


43 [43,4 20.5] 98;88.6|41.9f 48 133.8 63.3] 98 |179.c| 84.7] 45[224-2[106.0f 98 269.4 127-4] 
49 [44.32 1,0 99|59.5]42.3 49 134.7 63.7] 99 179.9 85.1 49 [22 5. 1106.5] 9c1270.31 127-5 
N $0 45-2|2 1-44 122|90-4 42.8] 150 135.6 64. 120% 180.8] 85,5} 250 [226.c|106.9] 30c 271.2128. 


Dit Dep|Lar Di Dep Tar. BIIH Pep Lat JDiRt | Dep I Lat IBI Dep [Lat JDiliſDep | Lat 


— 


— 
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Difference of Latitude and Departure for 21 Points 
Dit Lat Dep DiltjLat Dep[Diti Lat Dep Diſt Lat Vep [Vit] Lat Dep | itt] Lat | Dep 
90,900,551 45.024. 0101 39-1] 47.6 I511133.2| 71,1701 177-3] 94.7 2510221, 4118.3 
1,800.9 524,924.50 o 90. 0 48.1 52 1334-1] 71,6] 2178.2 95.2 52 222,3 118.7 
2.61.4] 5340.7 5˙0 03] 99.5] 48,5] 53 134,9 72,1 031179,0| 95.6] 55 223,1 119.2 
2351.91 54047. 6025.4 04 | 91,7 49,0 54/135 8] 72.6 04 1179-9] 96.1] 54224 0 119,7 
24-4]22:4] 55145-5]25:9] os 92:6] 49:5] 55 139 7] 73-0] 518,8] 96.6 $5]224 9|120,1 
05,3]2.8] 56149-4[26-4|106 93»5S] 79,9156 137.60 73.5200 181.7 97,1 2561225,8 120,6 
36,2033 5750. 3026.9 0794.4] 59-4] 57138. 5 74.0] 9- [132.6 97-5] 57 1226.7 121.1 
9. 3,8 58 [51.227,30 08 95.3] 50 9 58 139.40 74-4] 08183, 5 98,0 58 227,6121.6 
277942 5982.07. 0 og 96.1] 51.4 59140 2] 74 9] 09 184.3 98.5 59 [225.4 [122.0 | 
10 93, dj04,7 60[52-9128-3] 10 97.c| 51,8 60 141-11 7524] 10185, 98.9 60 229,3|122,5 
11 [29+7195-2 | 611]53-8]28.7{;; x 979] 52-3]161]142,0] 75,9211 156,1] 99.4 2611230.2 123. O 
12 10 6105.7] 6284 7129-2] 12 98,8 52 8 62 142.9] 76.3] 12187, 99,9 62 


— OW e ta «1 


| 23JI,11i23:44 | 

1311.5 06.1 6315 5.6029. 7 13] 99-7] 53:2] 63 143.80 76.8 13 [157.9] 100. 4 63 1 1239 | 

1412, 306.6 6456, 430,2 14100. 5 53-7] 64 144.6 77.3 14188, 100,8 64 |232,8 [124.4 I 

15 [32222 [65187-31322] 15 [122-4] 54:2] 0 77,7] 151139.6 221-3] 651233 7124-9 ® ; 

"6 1 4024S %,, 54.7766 [146.4] 78. Zr ſiger ; T6. 80266 234.6 125. — — 
15,008.01 6759.1031. 7832 55-2] 67[147,5] 78.7 17191-41022 671235.5 [125,8 

13 [15-9Þ93,5] 68 [60.032,00 18 704,1 55-9] 68 148.209.218 192.3 102,7 63[:36.4[126.3 | 

19 0, 8ſo9, 69 05.9 32.5 19195. 0 56 1 6G1149,1 79.6 19 193,2 103.2 69 237.3 6.74 
eee 20 [225th 56-5] 701149 g] 8.2 2824.810377 438.7 2741 

21 18.509. 9 71162. 633.5121106. - 57-211711150.8] 80.6227 194,9[ 104.1 271 139.0j127.7 

22 [194119-4 Þ 52193-51339] 22 [107.6 37-5] 728151 7 81,0] 2219558 154.6 72 239.9 [128.2 

23.30.81 75104.4[34-4 2318.5 58.0] 7352.6 81.5 23 196,7 105,1 73 1240.8 [128.6 

24 21.2 11.3 74 95.7 34.9 24 109.4 58.4 74 153-5 82, 24 19756 105.5 7 241.7 129.1 

25 22.1[11.8 75]26.2135-3 251103] 53,9] 75 154 3] 82.5] 251984106. 0 75 242,5 [129 6 


—— — ; — 


26 +2.9]1243] 26[07,0 35,0 I26[111.1} 59.4 176115572 82.9 25 199,3] 106 5 1276 243 41130. o 

27 3.812.776.9035. 271120 59,8] 7156.10 83.4 27 205% 10%. 0 77 244.3130. 5 

824,713, 2 7868.“ 36.8] 28 1129 60, 3 7857.0 83.9] 28 201.1 07.4 78 245,2 131.0 

„413.7796977. 2913.8] £0.8 7957-9] 84.3 29202.0 107.9 79 246.1131. 5 
— 4. 80 2.61377 301142] 61.3] 8058.8 84.8 


oO 


| | 30 [202 9 108,4 8o 247.031. 9 2 
!4,6] $117 1,4138-2 115.5] 61.7|181 159.6 8 5. 3 231 203.7|108,8 281 247.8[132.4 
15.1 $24j72.3038.0 116.4] 62,2] 82160 5] 85.8 32 [294.6] 109.3] 82 248.7 132,9 


131 

| 32 
29-125:5] 83173-2[39-3] 23 [117.3] 62.7 831161.4] 86.2 331225-5]109.8] 83[249.6[133.3 

4 34 

35 


i” co 
* 
„. NI 


* 225 WW = AS 7 
w 
O / 
* 
O 10 


[ 


GI W3 V3 n W319 MD 


16.0] 84[74.:71;9.6 118 2] 63,1] 84162, 3 86.7 206,4|110.3] $4 {25o.c|1343.8 
30.0 16 5 85 75 01.1 119. 63.6 8 5 163.2 87.2 8 5 : . 


A 3507 3] 110.7 $85]251.4 154-3] 


| 36. [3T-3117.0f 8675.94 5 136]120,C} 64.1]186|[164.1] 87,6 35 208,2111.2Jz86 252753 134,8 19 
37432 6017.4 87176,7]+1-0] 37 120.8 64-5] 871649 88.7 37169.5[111.7J 87253.1[135,2 þ 
35 133 5117-9 | 88177-6[41-5] 38121, 65.0] 88 165.8 88.6 38 209.9 112,1 88254 0135.71 
39 [34-4[18.4 89178. 541.9 39 [122.6 65.5] 89 [166,7 89.1] 39 210.8] 112,6 89 |254,9 136.2 

42 135»3]18-9 99179-41424] 40f123-5] 66.0] go 167 6ſ 29.5] 40 [211.7 |113,1 go [255.8 136, 

41 136.2[19.3 91130 342.9141124. 4 66.4 191 168 5 90,0241 212,6113, 5 291 256,7 47 

42 837. O 19.8 92 81.1 434 42 125.2 66,9 92 169.3 90,5 42 213,4 114.0 92 257,5 137.6 ; 
2 7 920.3 93 $2,014 3-8] 4.3 [120.1 67.4] 93 170.2 90,9 43 214,3 114.5 93 258,4 138.14 
44 38.820. 7 94 92.9 44 3] 44127. c 67.8] 94 [171-1] 91,4 44 |*7522]115.0f 94 259.3 138.5 
15 [33-7]2h p25 [2321145145 I e gi 2] 45 [229-11115-4] 95 260.2130 of. 


46 40 6121.7 | 96 84,745,146 128.8] 68.8 196 172.9 92 217.0 | [ 
7 [+ $-0145+*] ; 217,9]116.4] 97 262.0139, 
45 [42.302256 981]86,4[46.2] 43 130.5] 69,7] 98174. 93.3 45 218.7 116.8 98 262.8 140.4 
49 43,223.11 9987.3046.60 49 131.4 70-2] 99]175+5] 93,8 49 219.6|117,3] 99 263.7 [140.9 
| 9421250 j2292:5| 117.3300 [264,6|141.4 J- 


— 


Lat Bid Dep Lat Pil Dep Lat l 


for 54 Points, | 
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| 68 Difference of Latitude and Departure for 23 Points 


— 


Din] Tatſocp Diſt Lat |.Jep itt Lat Dep (Ditt] Lat} Dep Dit Lat | Dep [Putt Lat ep . 
7180.9 OO 6 51 4357 26.2 IO} 86.6 51.9 151 129.5 77. % 172.4 1033 251 215.3 129.0 [- 
201.701.052 44.6 20.7]. 02 87.5 52 4 52/130. 4 78.11 C 173.3103. 8 52 216.1 129.5 3 
3 52.601. 6 53145-5127-2] 0. 88.3] 52.9 53 131.2 78.6 3174.710104. 3 53] 217.00 130.0 I 
4 3.402, 1 54 6.27. 8] oz 89.20 53.41 5411321 793 O41 75-01104.S] 54217 9j 130.5 . 
5 243.5 5 5 47223 05 90 18.8 3 132.0 19:74 95 175.8]I05.4 55 210.7 131.0 Y 
6 195 193-1 50 43,0]28.8 [106 90.9 54.5 [156 133.8] 80.2200176.7105 9 25602296 131.6 I 
7 06.0193,0 7 45.56129-3] 07] 91.8] 55.01] 5711347 80.7] o071177.51106.4 571220.4] 132.1 3 
8 36.910411 5819.7 29.8 [os 92,6 55 5 58 135.5 81.2] 08 178.4 106.9 58 221.3] 132.6 2B 
g [97-7 04.6 59 59.639.3J c 93-5] 56. 0 591136.4] 31,74 0gf179-31107.4] 5gj222.1] 133, . 
10 6881] 60515 308 xc} 94,3 55.560322 82,2 10180. 107.9 6022300132 6 3 
11 09 457 [6152 31314 [117] 95.2 57.0 5161 [138.21] 82.7 2110181. 0108.4 [z611223-9| 154.1] WK 
12 |19.3]96-2] 62 |53-2131-9] 12] 96.1 57.6] 62 138.9 $3.3] 121818199. 620224.) 134.6 . 
13112 06.7 63540032, 4J 13] 96.9 58.1] 63139 8] 838] 13 182.7 109.5 6431225-6| 135.2 E 
14 12.0 27-2] 64549/3291 14 97.5} 58,6] 6411407 84.3 14183 5110.0 64 226,4 135.7 * 
1 5˖ 12.9227 6 5 81 Is 98.6 59.1 6 5 141. 8 84.8 15 184.4110. 5 6 5 227.3 136.2 23 
16 [13-7]95-2] 66156.6133-9| 116] 99,5 59.6166 142.4] 85-3]z16[185.3]111,0 [a661225.:] 136. WF 
17 [14,6 8.7 67 {57-513+4] 17]100-4] 60.1] 67 143.2 85 8] 171186.1]111.6] 6-1229.c| 135,25 
| 18 15.49.31 68 |58.3135-v] 1801.2 60,6] 68 [144.1] 86,3] 18|187.0|112.0] 6$1229,9 137.7 E > 
| | 19 [15:3]29-5] 6959 2035˙5 1902.10 61,24 69 [145-0] $6.9] 19187 8112.6 6912307] 138.2 Þ 
| 20 |17-2110-3] 70 00,0 39.9] 2cj102-9| 61.7 70 145-8] $7.4] 2c|188.1]113.1f »c|231-0| 138.8 K 
9 121 18.010. 8 717 60.9 36.5 [1210103.8J0 62.2171 [146.7] 87.9221189.60113.6 271 232.4139. $ 
3 | 23 [19 7/118 7362.6 37-0] 2:|195-3] 63.2] 73 |148.4| 88.9] 24|191.3]114 6 732342140. 3 I 
J 24 [29-6]12-3] 7463.58, 241106,4] 63.7] 74 [149-2] 89.4] 24|192.1]r15.1f 741235-c| 140.51 WR 
| | ; 25 21.42. 9 75 64.3 38.6 n 64.2] 75 150,1 89.9 251193. 0 115.6 75 235˙0 141.3 9 
; 126 22.313.4 70 6 5.239.111260108.1 64 83176 |151.c| 90.4[2261[193,8]116.1 27612307 141.8 5 
? 2 0 6 „108. | - . 8 91,0 1194.711671 5237.6 z 
| 27 3-2]13-9] 7766, [399 274100.9] 65.34 77 [151-5] 9,0 21194-71116 7] 751237-6| 142.4] WIE 
28 [24-0114.4] 7856 9140-1 28 109, 8 65.81 78 [152-7] 91.5] 281956117. 2 78 238.4 142.9 3 
29 24.9 14-9] 79 67.8 40.6 29 110.6 66.3 7911 53.5 92.0 29196, 4 $17.7] 791-39-3] 143-4 4 
4 30 [*5:7115-4 © 08.6 41 301118 66.8 80 154-4 92.5] 201197+3 118.2 800240 2143.9 1 
131 26.65.91 81 69,541 6 133]112-4j 67 31811552 93.0231 198.1 118.7 2811241.C 144.4 . 
5 132 27.4 16,4 82 70, 3 42.1 32/113-2 67.8 82 156,1 93.51 32199. 0 119.2} 821241.9 144.9 A 
'S 3-307 83071-21427] 330114 3] 68.4] 831157.0] 94-0] 33998119. 831242-7] 145.41 Wi 
134 j29-2þ17-5] $4172-0143>2] 34[114-9] 68,9] 84 [157-8] 94-6] 34 [200 7]120.3] $4[243>6| 146.0 . 
135 3e. 02 351115 8] 69 4 85 [158,7] 95-1] 351201-61120.8] 851244 4146.55 
36 [39-9]13-5] 86 73,8044 21361 16.6 69.9186 59.50 95,6]236 [202.4 17 2361245-3] 147.0} Wi 
37 [37-7]'9-2] 87 174-6144 7] 37[177-5] 70.45 $7 [160.4] 96.1] 371203.31121.8} $:1240-2| 147.5] Wl 
38 [32-0]i19.5h 88[75.5145-2] 38[115.4{} 70,9] 88 [161.2] 96.6] 381]:04.1[122.3] $$]247-0| 148.0 4 
| 39 33.502,00 89 (76.3[45-7 | 3919.20 71.44 89 [162.1] 97.1] 39205. 122,8 $91247.9 148.6 2 
| 42 [34-3122-2]_90 [77:2142:3 | 4c[120-1] 72,0] 90 [163-01 97 bf 4012058112331 gc1245-7] 149.0] Wi 
41 [35-2]z1,1] 9178.1 46.8 1410120. 9 72.5191 163.8 98.2 [244 206,123.99 10249, 6 149.11 5 
142 36.002 1.6 92 78.9473] 42 0121.80 73.04 92164.) 98.73 42207. 6124.4 92250. 150.6 
1 43 36.922.193 79.5 17.8 431[122.7 73-54 93 165.5] 99.2 43J208.4[124.9] 9312 51-3 I 50,1 
44 3772.6 94 |80.6[+5-3] 44[123-5| 74. 94 [166.4] 99-7] 44[209-3[125.4 | 94[252-2| 151.6 
45 38,6123.1 95 81.5088 4511244 74.64 95 167,3|100-2 45 |210,1[125.95 951253-C| 151.1 
46 [39-5|23-6] 96 82.3493 [14612 5.2 75.0 [196168 10.00.7246 11.00126,4296½2 53.90 152.1 
47 40.3242 9783.2 49.9 471126.1} 75,64 97 169.00(101,2 47 [211.9 126.9 971254+-7] 152.6 
148 41.224.798 134.1159-4 | 48[126.9 76.1 98 169.801.848 [212.7]127.4] 9825560 152.1 
49 [42-0]25-2 | 99 [34.9159-9] 46[127.8| 76.6 99 (70.7023 4913.612801 9956.0 153.7 
6 4 52 [42-9]25-7 100 $5.8 $1.4] 15c(128.7] 77.10200|171,5]102.8]250[214.4|128.5[300j257 3| 154.2 
| 5 ep| Lat Diſt [DeplLat Bifi ep Lat Bit Dep | Lat [Diſt Dep | Tat Piſi Dep Ta. 
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Difference of Latitude and Departure for 3 Points 69 
Lat |. Lat Dep 
42 4 167.1111. 39.4 
4372 167 9 140.0 
44.1 168.8 140. 5 
44-9 169.6 141.1 
45-7 170 4 141.7 | 
149.6]: I71.3 142.2 
47.4 172.1 1142.8 
48.2 172,9 14353 
49.132. 173.8 143.9 
64149 9]33>3 174.6 144.44 
99.1 50.733. 17544 145.0 
to. 51.5 176.2 145,5 
10.8 52.4 177,1 146,14 
11.6 53˙2 177.9 46.7 
12,500 540 178.7 147.214 
13.3 5459 179,0 147.9 f 
14.1 5547 180, 4 148,3 
15,0 59,5 181.2 148.9 
1 5.8 57.4 182.1 149.4 
16,6] 58,2 182.9 150.01 
1755 59.0 2111837 150, 
. 59.9 184.6 11 
62.7 18 5,4 151.7 
61.5 186,2 152.2 
62.4 187,1 152.8 
53.2 187.9 153.3 
64 © 188,7 153.9 
64,8 189. 5 154.4 
05.7 19044 155.0 
v6.5 [191.2 155.5 
97.3 192.0 6156.1 
68.2 192.9 156.7 
69.0 193,7 f 157.2 : 
69.8 194,5 157.8 
79:7 19554 9158.3. 
71.5 196,2 8158.9 
72•3 197,0 159,4 
73.2 197.9 4160.0 
74.0 198.7 160.5 
| 74 $ 199-5 161.1 f 
22.8 75+7 200,4 161.7 
23.3 76,55 201.2 162.2 
23.9 77.35 202. 162.8 
24.4 78.1 202 8 163.3 
25-0 79-0 203.7 1639 
25.6] 96179. 204.5 164,4 
. 50.6 1 [205.3]137,2 165.01 
81.5 206,2 7 1165,5 
82.3 207.0 166.1 
83.1 29228138 9 166.714 
Dep Dep Lat | 
for 5 Points. 
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121.3 


122.1 
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125-3] 
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70 Difference of Latitude and Departure for 34 Po 


Lat 


— 2 


˖6 3. C 


166.2 


167.8 


169.4 


171.8127. 


| Lat 

— 
201.6 
202.4 
3103.2 
1204.0 
204.8 


161.4J119.7 
162.2120. 3 


163.8J[1215 
5164.6 


165.4122, 205. 6 


167,123. 9 


514209 6 


212.8 


8215.2 


216.8 
217 6 


18 5.5137 6 


206,4 
207.2 
208. c 


203 Q 4.8 


— — 


211.2 
212.0 


213.6 
214.4 


216.0 


218 4 
229.2 
220.0 
220, 8 


222,4 


52232 
224. C 


2.24. 8 


22 5+7 
226,5 
2273 
228.1 
228.0 


190.3] 141.2 
191.1014 1.8 
191,91 142-4 


©3393 


240.1 


229, 
230. 5 
231.3 
232.1 


233.7 
234.5 
236.1 
236.9 

237-7] 
238.5 
239-3 


240.9 


lt] Dep | 


| — . 


151.9 


— — — 


Ley} 
149.5 
150.1 
1 50,74 


151.3 


152. 5 
153.1 
133. 
154.3 
4.9 
35-8 
156.1] 
2 59.7] 
157˙3 
57-9] 
133.5 
159.1 
159.” 
160.3 


160.9 


for 43 Points 
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Difference of Latitude and Departure for 31 Points 71 


W ocja + wp - 0 £ 


— by 
\O WG 


12 
G3 


worn 8 t 
t G ö 


| 33 


8 25 
w who 


17.122,21 8565.7 53-9] 351194 3 $5.6] $5]143.C [17,3] 35[18 1.60149, [ 851210,2|180,7 


Pin Lat|2ep Dit Lat Dep]Diltt Lat Dep Diſtſ Lat Dp Dilt Lat Dep fi Lat | Dep 
100. 5 [00.6 £1139.4[32,3910r| 78.1 6401151116, 99.820155 x 127.5 251 194.0159. 2 
201.5 1.3J $2[40.2[33.0] o2| 78.8] 647 5217.5 96 4] o2[156.:ſ128.1] 5294.7 159.8 
3 31.9 53141-0133-6] 03 79.6 65.3] 5318.2 97.0 0356.9 28 7 53˙95.80168.4 
453,%½2.5 5441.7 34.2] 04| 80.3] 66.0 546119 Cf 97.7 4157, 129.4 54[196.2]161.1 
$123.9193:2 _55[42_£34.9]_05| 1.2] 66,6] 551r19.8) 98.3] 051158 4130-0] 551197 1161.7]. 
1 6 24 603.8 50143-3135-5j106 81.9 67.2 [156|120 6 95.9 f200[159.2[130.6]:56|197.% 762.3 
755.444 571441 39.1] 0% 82.7] 67.9 57121,3] 99.6 07 [160.c[131.3] 57 198.6163. 
96 205.14 5844.8 36.8 08 83.50 68.5 58122. 10100 2 08 160.731.958 199.4/163.6 


7,005.7 5945637. 44 09 84 2 69.1 5922.9 too. 8 og 161.01 32.51 59 [200.1 164.2 
57 76.3 6045. 4]3 8.0] 10 8 5. c 69.8 60 123 6101.5 [ 10 162.3133. 2 0200.9 164.9 


28.5]07.0 | 61147.11[38.7]111] 35.5] 70.41161ʃ124 4102.112711 163.11133-0{261[201 7{165.5 
59. 30.6 62]47.5]39;3] 12| $6.6] 71 of 62125. 2102 7] 121163 8134.4 621202. (166. 1 
8.18.2 63148.7[40,o] 13] 87,3] 71.7] 63[126.6]103.4] 13 164.6]135-1] 63203, 2166.8 
10.88.91 64149 540.6 14| 38.1] 72,3] 64[126.7]104,0] 14|165.4]135.7] 64 204 © 167.4 
Eee eee 65120481168 0 
2,410.1 5651.047916 89.60 73.6166 [128.3105321 66.901370 266 205.6 168.7 
13.110 8 6751 842.5] 17 90.4] 74.2] 671129.1]105,9] 167.7137, 67206. 3169.3 


14 712, [ 6953 343,8] 19 92.0] 75.5] 6930.60. 19 169.213 8.9 69[207.9]170,6 


16.2 13,3 | 7154.945210 93:5 76.7 1711132.1 108.4 221 170 8 140.1 2711209.4|171.9 
17.0114 0} 72155.61457] 22 94:5] 77.4] 721132 9109.1 22 [171,6]140.8] 72[210,2Þr72,50 
17,.8]14,6] 73]56.4[46 zf 23 95-1] 78.6 731133-7 109.7] 23[172.3]141-4] 73j211.c[173,1 
15,5115.2} 74[57,2146.9] 24| 95-*| 78.6] 741]134-5[110,3] 24[173.11142.0] 7421171738 
19.3]159f 7558.047060 25 96.“ 79-3] 751135-2]111.0f 251173.90142 7] 951z12.51174,4 
20. 1016.5 76158.7148,21125) 97-4] 79.9]176[136.c[111.6J226[174.61143 3[2761213.3117 5,0 
20.917. 1 771[59-5148.3] 27| 98.1] 80.5] 77136.t|r12.2}] 27 175 411440] 771214.1]t75.7 
2I.6]17.8 ] 75]60.3]49.5] 28| 95.9] 81.20] 781137.6]:12.9] 28 176.2144.6 781214 81176 3 
22.4 18,4 79 51.150 I} 29 99,7] 81,8] 761138.3}113.5] 29 177.0014521 79j215,6|176.98 
23.-2]19.0 | 80]61.8]50.9] 30 100. 5 83.4] 80 139.1 3 177 745-91 801216.4[177.6 
24.0]ig.7 | 8162.651.4J1310701.2J83.1J781139.9714.8 [311785071465 287 219.1017801 
24.720. 3 8263.452 of 32102. 00 83.7] 8240.661154 32179 3147-1] 82 217.91178.8 
25.5120.9 | 8364.152.6 33|102.85] 84.3] 831141.4]116.0f 33180, 11476 83]218,7]179.5 
26,32 1.6 $4[64,9]53.3] 34[103.6] 85.0 84[142,21116.7] 34|180.8]149,4 842 19.5180. 1 


7.82.8 8666.5 54 5136105. 1 86.2186143. 7118.0 226 182.4149. [286[221.0 181.4 
18.623 5] 877.255. 2J 37 105.9 86.9 87 144.518.637 183,1 50.3 87221. 8182. 0 
2924.1 8868, o 55 8 38 106.6 87.5] 8845.311921 38 183.9 150.91 881222,6\182,64 
30.124.789 68,8 56.4 39 107 4 88.1] 89146. 179.9 39 184.5157. 89223.30183.33 
39-9125-4 | 90 69.6 57.21] 40 105.2] 88,8] 90 146.80120 5 40 [185.5]152.2] go[224.1j1843.9 
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The Uſe of the foregoing Tables of Numbers, 


N theſe Tables, each Page is divided into two Parts, by a black Line 
drawn down the Middle; and each of the Parts are marked at the Top 
with the Year for which they ſhew the Numbers ; and under that, the Left- 
Hand Column of each Part is marked with the Days of the Month, and the 
other Columns with the Months of the Year : So that if you would know 
the Number for any Day, ſuppoſe, for Example, on the 26th of March, 1780. 


Firſt, Find the given Year 1780, at the Top of the Table, and then under 
the given Month, which is March, and right againſt the given Day of the 
Month (which. in this Caſe is 30) you will find the Number 30, which is 
the Number for that Day; and if from the Number ſo found you ſubtract 10, 
the Remainder will be 20, the Moon's Age for that Day. 


The Uſe of the Table of the Times, anſwering to the foregoing Numbers. 
In this Table the Left-hand Column is marked with the given Numbers 


from 11 to 40, and the Figures right againſt any of theſe Numbers, give 
the Time anſwering to it in Hours and Minutes. = 


EXAMPLE I. 
I would know what Time anſwers to the Number 23? 


Anſwer. 10 Hours 24 Minutes Afternoon, that is, at 24 Minutes paſt 
10 at Night. by | 4 | 


| EXAMPLE H. 

Mat Number and Time anſwers to the 3oth of January, 1780: 
| Firſt, By the Tables of Numbers, I find the Numbers to be 33, and 
againſt that Number, in the Table of Times, I find 6 Hours 24 Minutes 
after Midnight, that js, at 24 Minutes paſt Six in the Morning. N 
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The e of the TIDE- TABLE, in Ending the Tiny 
e ig Water. 


N this Table the Names of the Places being ſet in alphabetical O- 
der, they will always be found under the Letter they begin with, 
as for Example, London will be found under the Letter L; Torbay unde 
T'; Scilly under 8, &c. and the Figures right againſt any Place, ſhen; 
the Time of High water at that Place on the Full and Change of tl 


Moon. 


Then if it be ui to find the Time of High-water at any Place 


; upon any given Day, Firſt, (by the Tables of Numbers and Times an. 
ſwering) find the Number and Times anſwering for that Day, (as be. 


fore taught) and to that Time add the Hours and Minutes that ſtand 
in the Tide Table againſt the Place you would know the Time of High. 


water at, the Sum, if it doth not exceed 12 Hours, will the Time gt 
' High-water required; but if it ſhould be more than 12 Hours, the 
ſubtract 12 from it, and the Remainder will be the Time of High 
| water. 


EXAMPLE I. 


_ Suppoſe it was required to find the Time of Hligb-MWater at London, on tht 


2 / of May, 1781. 


By the Tables of Numbers I find the Number for the 2 1ſt of May, 
to be 38, with which Number entering the Tables of Times, I find the 
Time anſwering to be 10 H. 24 M. then looking for London in the Tide 


Table, I find "againſt it 3 Hours, which added to the Time befor 
- found, gives 13 Hours 24 Min. from which ſubtract 12, and the Re- 


mainder 1 H. 24 M. is the Time of High. water at London on the 2 iſt of 
May, 1781, in the Morning. 


EXAMPLE II. 


Suppoſe it was required to find the Time of High Water at St: Helen's, | 
the 251h of April, 1782. 


Look in the Tables as before directed, and you will find the Numbe 


anſwering to be 22, and againſt Number 22 in the Table of Times, i 


9 H. 36 M. I then look for Helen's in the Tide Table, againſt which 


I find 10 H. 30 M. which added to the Time above found, gives 20 H. 
6 M from which ſubtract 12 H. and the Remainder 8 H. 6 M. is the 
Time of High Water next Morning, viz, on the 26th Day in the Mme 
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To find the Sun's Declination by the foregoin 
| TN FE. 


ACH Page of the foregoing Tables contains the Sun's Declinaty 
, for the four Years that it is marked with at the Top, and is A1videl 
n thirteen Columns; the firſt of which to the Left- Hand, ſhews th 
Yay of the Month, OY the other Twelve the Months of the Year, ſo thy 
if it be required to find the Sun's Declination for any Day, as ſuppoſe fa 
Example, on the 21ſt of Auguſt, 1780: Firſt, I look for that Table thy 
has 1780, at the Top of it, and then right” againſt the 21ſt Day. of th 
Month, and under Auguſt, I find 11 57, which ſhews the Sun's Declinatin 
to be 11 Degrees 57 Minutes North ; ; according to the Title at the Ty 
&i the Column. 
The Sun's Declination in theſe Tables being calculated for the Mer. 
Gian of London, if you ſhould be conſiderably to the Eaſtward, Or to th 


Weſtward of Lenden, it will cauſe ſome Alteration in it; to cor 
which, the 


Table of Variation of the Sun's Declination ls to be uſed, as tollows: 


Firft, Look out the Declination for the given Day of the Month, ad 
for the Day following it, and ſubtract the lels from the greater, the Re 
mainder is the daily Variation. 

Second, Obſerve whether the Declination be increaſing or decreaſing, 
which you may know thus; if the Declination for the Day following ti 
given Day be biggeſt, then it is increaſing; but if it be leaſt, ith 
decreaſi ing. 

Third, Look for the daily Variation in the firſt Column of the Table, and 
ſce what Number ftands right againſt it, and under the given Degrees of Lit 
gitude, which Number is to be uſed as follows.” 

If the Difference of Longitude be Eaſterly, and the Declinati 
increaſing, it mult be ſubtradteck from the Declination found in the Tabs 
for the given Day; but if the Declination be decreaſing, it muſt b 
added. 
If the Difference of Longitude be Weſterly, and the Declination 1 1 
creaſing, it muſt be added; but if the Declination be decreaſing, it mul 
be ſubtracted ; the Sum in one Caſe, and the Remainder i In the other wil be 

the Sun's Declination at Noon 1n the Longitude Pure. 
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—— —— firs — dg, — UL = — O 

+4 8 — 5 ö * -\ _ 8 — 7 — "of 

JTS JJC) 
| | 


H MH MH MH MH. MjH M 
106 42108 47/10 43/12 31014 28016 32 


— 
= 
— 
M 
04 38 


1 2 W 

2118 54/21 obſ22 54/09 4802 39104 42196 45128 51010 4712 39014 31 6 36 
313358. | 2 43104 46/06 50/08 55110 5002 38014 35410 40 
419 0321 14123 026 90 55] 4/194 5 26 5508 59/10 54/12 40 | at 
5| 9 <7]21 18023 osj00 5912 51104 5416 59% 02110 57112 46114 43116 49 11 


6119. 12021 2223 ooo 024-2 54/04 557 03109 oi 44 14 4 
7119 15}! 2663 1301 oo 2 58005 03107 o/ oο 10011 05/12 53/14 5 
{i 20j21 35123 16]51 101-3 O2j0g5. 07107 110g 1411 ö98 125714 566117 O2 
919 2521 3423 20 91 1303 06/05 1167 1c10g 1811 12013 20414 59017 07 
ol:g9 29]:1 8023 24,01 17103 10005 180% 1909 27/11 * Ats ehr: I 


11019 33/21 23 28 53 21003 1405 160% 23059 26011 19/13 of 
1219 38021 46j23 31ſ01 2403 1805 239% 279 29111 2313 11 
1319 44121 500/23 3501 2853 2205 270% 3 ſo9 33/011 26013 15 

14% 46/21 53]:-3 3901 32193 2005 320% 3609 37/11 303 19 
15119 iz 5723 42 91 35 83.3 8.35 27 40009 40011 33/13 23 


— — — _ — 


1619 55/2 01123 40 1 39,05 34/0: 40127 44/09 44/111 37/13 20015 28[17 30 

17019 59/22 5/23 4% 1 42123 38/ 5 4.197 4/09 4% 1 41113 3015 32% 42 ö 
18020 0422 0923 5 301 46023 45 45%%/ 52% 52111 44/3 34j15 26117 46 | | 
19.20 0802 13123 57J01 5eo3 45552 7 5609 55/ 1 4% 38/15 goft7 51 


20[20 12½ 17100 oo I 54193 49195 57] 8 oclog 59% 13 4½%½ß 4547 55 


— — — 


31 * 55/13 45115 4918 oo 
| 86611 59113-49115 53/18 oy 
2320 25|22, 28/00 11j02..0. 104 .01j-0..c9i/98, 12/0 1:\j12 02413 535 57118 09 

, 14412 c0j13 57116 c2j18 13 
7112 cgi 00116 618 18 


2620 37]22 3910 2202 1604 14156 2208 23010 212 15114 04/16 16018 22 
20 41022 44105 26002 20% 18 2 8 27110 25/12 74 08116 141 26 


28020 45/22 47109 3002 24124 22/0 3c. 3 0,812 20½4 1216 918 3 
29120 49] . . [29,332 25124 2610 348.35 32112 24114, 10116 2318 35 


35108 39/10 3*j12 2714 20016 27113 4c} 
31 20 * OO 40 22 — 04 34 Sara ra os 43/0 390 3 14 24 . 
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A TABLE of the Right Aſcenſion, in Time, and 


ö 


nnn. 


Declination of ſome of the moſt noted Fixed Stars. 


— — 


W ts. 


** 


Right | Declina- 
The Names of the Stars, Aſcenſion tion. 
H. M. D. . 
The Bright Star of Aries —( ð—— or 53 1 223-30 
Medzſa's Head, Alge! —| 02 32 39 59N 
The Bright Side of Perſeus — — 1 03 07 | 48 z8N 
The Bull's ye, Aldebaran -O4 22 16 N 
The Goat lar, Capella — — O4 59 45 44N 
The Bright Foot ef Orion, Regel 3 65 03 8 288 
The Northern Horn of the Bull — os ii 1]-26--: 24N 
Orion's Right Shoulder —— 05 10 | ob oN 
The Southern Horn of the | 1 PTTL WRETATUES os 21 20 .5tN 
Middle Star in Orion's Belt —— 8 22 | 00. 308 
O, ion's Left Shoulder ————— —— 5 52 | 07 20N 
Auriga's Right Shoulder — — | 05 44 | 44 54N 
Bright Foot of Gemini —— — — 06 20 | 16 38N 
The Deg Star, Syrius—— —————| 6 34 | 16 238 
Caſtor, or the Head of the Northern Twin — —| 07 20 | 32 24N 
The Liitle Dog Star, Procyon — . 07 26 | 05 49N 
Pollux, or the Head of fe — Twin, 07 28 28 
Hydra's Heart — — 09 16 | 07 378 
The Lyon's Heart, Regulus — 9 53 12 56N 
The Lower of the Pointer 10 45 | 57 41iN 
The Upper of the Poini = 10 46 | 034 ozN 
The Lyon's Tail, Deneb | 11 35 | 15. 55N 
Upper of the two laſt in the [quare of Gria Bear— 12 4 38 
The fir/t in the Great Bear's Tail ———=———| 12 41 | 57 14N 
The Virgin's Sſike———— —— 13 12 | 09 529 
The middle of the three in | Great Bear's Tail--——| 13 11 | 56 22N 
Laſt but one in the Tail of Hydra —— i -50 1-31-48: 
Laſt in the Great Bear's T7 OW rr — 13 3650 31N 
Araluru nm . n , 1 20: 200 
Brigbt Star in ibe Souther n — 114 35 | 14 539 
| Foremoſt Guard — 13 5 175 
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A TABL E of the Fixed Stars. 


1 5 : Right | Declina- 
þ The Names of the Stars. Aſcenſion] tion. 
5 H. M. D. M 
Brig bt Star of the Crown —— 153 22 27 33N 
Bris ht Star in the Serpent”s Neck — I |, iN 
T: 2 Scorpion's Heart, Antares. — 16 41| 25 518 
The Head of Hercules — =—=—| 17 314 40N 
In the Head of Ser pentarius — — 17 22 | 12 47N 
Bright Star in the . s Head — 17 50 | 51 42N 
Lyra, or the Harp — 18 2738 33N 
 Stoan's Beek — — — 9 1727 29N 
Bright Star in the Eagle — — 19 3908 14N 
The Swan's Tail —--<—— — 20 33 | 44 19N 
Pegaſus's Mouth — "24 27 3 ON 39N 
Fomelbaut —— — 22 4230 558 
Pegaſus's Wing, Marchab- — — 22 53 13 z;N 
Pegaſus's Leg, Scheat . —-!:!rQv— 22 52 | 26 43N 
Cephus*'s Knee — ——— - 23 20 76 N 
' The Head of Andromeda WR. 23 54|27 34N 
End of Pegaſus's Wing, — ED 23 58 | 13 39N 
Pole Mar —— —— 00 42 | 88 ooN 


| Giidle of Andromeda — — — 00 53 34 05N 


. — — 


A TA BLE of the Right Aſcenſion 


" Right. | Decling- 
Aiſcenſion| tion. 


and Declination of the TIO, H. M. D. M. 
The Weftermoſt of the two middle Star. 12 03 | 57 28S 
The Eaſtermoſt ——— 12 33 | 58 268 


The Nortbermoſt or Nebel eee eee e 


12 18 | 55 308 
The Hauen or loweſt — —_ 12 1: | 6. 
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To work an Obſervation, or to find the Latitude of the 
Place by the Tables of the Sun or Stars Declination, 
and their Zenith Diſtance, Sc. 


Note, HE N you take an Obſervation of the Sun, by the- common 

Sea Quadrant, the Degrees and Minutes that your Sight 
Vane ſtands at, being added to the Degrees that your Shade or Glaſs Vane 
ſtands at, will give The Zenith Diſtance (or Complement of the Meridian 
Altitude, with which, and the Declination found in the Tables, you may 
Find the Latitude as follows: 

Firſt, Take Notice whether the Sun or Star be to the Northward or to 
the Suuthward of you at the Time of Obſervation ; if to the Northward, 
_ call your Zenith Diſtance North; or 1t to the Southward, call it South. 
Then, 

Second, If the Zenith Diſtance and Declination are both North, or 
both South, ſubtract the leis from the greater, the Remainder will 
be the Latitude you are in, of the ſame Name with the Declination, 


if that be aer than che Zenith Diſtance, otherwiſe of a contrary | 


Name. 
Ex mple 1 ft. Being at Sea on the 24th of Ay guſt, 1781, I obſerved at 


Noon, and had on my Quadrant 8 40 (and the Yin to the Northward of 


me} what Latituce am I] in? 


Zenith Diltance ————— ———— 8 40 North 
Declination - - — 6. ZL North 
Latitude by Obſereaion rr nrrnnnmn nn mnt nn nt 2 17 North 


Example 2d. Being at Sea on the 25th of December, I took the Altitude 
of the 1 og Star Syrms, on the Meridian to the Southward of me, 25d. 1 
would know the Latitude? 

Morte, In all Cafes (except where the Object is obſerved on the Meridian 
below the Pole) if tte Meridian Altitude be given inſtead of the Zenith 
Diltance, (as it is in this Example) then ſubtra& it from god. and the 
| Remainder will be the Zenith Diltance, | 

Mexidian Altitude from god. leaves the Zen. >| AOL 66 (oſs) South 
Star's Declination (by the 1 EF 


— — — ä U— 


Lativade by Obſervation — ä —— — — 85 3 7 North 


e 16 23 South 


— 


(- v3} 
To work an Obſervation, 


Ca the 24, If the Zenith Diſtance and Declination be one North and 
the other South, add them together, and their Sum will be the Latitude re- 
qu red, of the ſame Name with the Declination. 

[xample Iſt. Being at Sea on the 2d of November, 1780, I obſcrved at 


Keen and had on my Quadrant 8 17, (and the Sun to the Nortaward of 
me) 1 demand the Latitude? 


Zenith Diſtance 


— EIN oo — — 08 17 North 
Declination — ——— 19 South 


Latitude by Obſervation — 30 South 


Example 2d. Being at Sea on the 21ſt of Jure 1782, I took the Altitude 


of the Bright Scar in the Harp Lyre, (on the Meridian to the Southward of 
me) 51d. 1 demand the Latitude? 


Complement Altitude, or Zenith Diſtance — 39 oo South 
Star's Declination, as by the Table ———————— 33 North 
Latitude by Obſer vation . ——77 33 North 
The foregoing Rules are for obſerving by the Sun or Stars, when they 
are at their- greateſſ Altitude, or upon the Meridian ahove the Pole; but 
as in ſome Parts of the Earth, the Sun does not ſet for ſeveral Days, and 
ſome Stars never ſet; in that Caſe they may be obſerved upon the Meridian, 
twice in the 24 Hours, that is, once at their greateſt Height (as before) 90 
again, when they are at the loweſt, or upon the Meridian below the Pole; 
work which Obſervation, take the following Rule. 


Add the Complement of the Declination to the Meridian Altitude, the 
Sum is the Latitude of the ſame Name with the Declination. 


Example. Being at Sea, I took the Altitude of the Pole Star on the Me- 


ridian below the Pole, 46 21. I demand the Laritude ? 


Meridian Altitude? +10 21 


ma n. to 


_ Complement Declinationk—x—wa 


— — 0 56 North 
Latitude by Obſervation—— —— —— 48 17 North 


The 


REMARKS by the Reviſor.) The Author | in the above Rule: and Examples, takes 
the Sum of the Numbers found on his Quadrant, and works with it, as if true, to find the 


Latitude; but the Latitude ſo obtained will differ ſeveral Minutes from the true Latitude. 
For obtaining which, the Zenith Diſtance, as found by the 


Quadrant, muſt be corrected, as 
ſhewn | in che MARINER's COMEASY RECTIF 155. 1 


«$5 


7 he Uſe of the TABLES of the Sun's and Star, 
Right Aſcenſion, in finding what Time any known 
Star will be upon the, Meridian, on any given Day, 


Raule, Look for the Right Aſcenſion of the Sun and Star in the forego. 
ing Tables, and ſubtract the Sun's Kight Aſcenſion from the Stars; but if 
the Suu's Right Aſcenſion be greateſt, add 24 Hours to the Stars Right Af. 
cenſion, and then ſubtract the Sun's from it, the Remainder will be the Time 
of the Star's coming to the Meridian after Noon. 

Example 1ſt. 'What Time will the Lyon's Tail Deneb be _—_ the Meridian 


on the 14th of April? h. m. 
Star's Right Aſcenſion — — — — 11 33 
Sun's Right Aſcenſion x; OT 32 


Time the Star will be on the Meridian ——10 03 at Night, 

Example 2d, What Time will the BulPs Eye be on the Meridian on the 
26th of October? 

Star's Right Aſcenſion 4 h. 22m. add 24, makes -———2 22 

Sun's Right Aſcenſion —————— 04 


Time the Star will be on the Meridian -14 18 That i ls, 
October 26th, at 4h. 18m. from Noon, or at 18m. paſt two in the Morning 
of the 17th. 
To find what Star will come upon the Meridian, at any given Time. 
Rule, Add the Time from Noon, to the Right Aſcenſion of the Sun, the 

Sum will be the Right Aſcenſion of the Star required to be known, with 
which enter the Table of the Star's Right Aſcenſion, and find what Star's 
Right Aſcenſion agrees with, or comes the neareſt to it, which is the Star 
required. - 

Example 1ſt. I would know what Star will be on the Meridian, about 
Eight at Night, on the 7th of April? h. m. 
Sun Right Aſcenſion —— q — 01 06 
Time from Noon — oo 


Right Aſc. of the req. Star, the neareſt to which —09 ns «Heart 
Example 2d. I would know what Star will be on the Meridian, at 4 paſt 


two in the Morning, on the 26th of Tune © FE K 
Sun's Right Aſcenſion — — 06 22 
Time from Noon ———.———14 153 


Rt. Aſc, of req. Star, neareſt to which] in the Tables 20 37 18 Swan 5 Tail 
| A 


| "WM. 


A TA B L F of ths Lane 1 Longitudes 
of Places, accounting the Longitudes from 


the Meridian of L of N D 0 . 


* * Sd * 


Places Names. Latitude. Longit. || places Names. Latitude. Longit. 
* Pe Sls ARA l 
The Coaſt of |. 5 | 3 
England. D. M. D. M. 5 D. M. D. M. Z 
TY Erwick co 48 [ot 45W Aberdeen . 24N [oi 430 
Neweaſtle— 55 12 fort 30 Dundee = —ic9 28Nloz 40 
Stockton 5 33 fot. 25 . 58Nloz o 


Spur 53 45 [oo 13E 


Yarmouth —|52 40 lot 38E The Coaſt of Ireland, 
London ——[c1 32 oo 00 eee da . 
North korehndG—1 25 for 248 — 1 8 13 5 2 | 
Beachy Head 50 46 _(00_25E Waterford 2 o S108 40 5 
Dunnoſe —— 85 38 8% 23 Cork — 51 4931099 3084 
bortlaad 50 30 3,02 44 Cape Clear —— i 17411 108 
Start e £03 7 Limerie — — 52 23 8 ſog 3508. 
Lizard 49 57 80% 14 [Galway ; o/ 51og 40 5 
Land's End 50 06 3 0⁰ 00 S Slime Head ——|53 20111 156] 
St. Mary Scilly ——149 57 6.00 2 Londonderry —— 55 oo so 50 
Hartland Point 51 06 o 35 Bellfaſt i — 54 39 o6 30 
LundyITſland- 51 20 n 483 SORES 
tBriftol— 51 33 [04 352] The Coaſt of Holland and F landers. bf 
vt. David's Head >= £1 00.--104---28 = es . 
Barſey Iſle 52 44 os oo 5 Scaw 8 —— 7 30 10 zo | 
Holyhead — 23 [04 50 Helighland 54 24 O38 35 
J. tverpool 3 ER 53 20 03 00 Hambrough — 53 : 41 - IO 35 — 
Vhitehaven 64 . 17 oz 30. [|Embdlen——————53 - 05 = 07 4s jy 
Carliſle — 4 47 oz os [The Fly—————|53 13Flog 30 8 
| | POOR Nee Texel 3 15 805 91052 | 
| The Coaft of Scotland. || Amiter dam ——52z 23 2 e 
| i RIES Rotterdam — 51 55 2. 04 3908] 
> — — | The Brill —————\;2 oo o ooo: 
Glaſgow | 2 ſo4 o E Bag'e= $4—4 
N. Part of Sky Ifle 4. + los 4 8 Cala Nr 50 4 — 34 . 
N. Part Lewis Iſle 58 20% 07 0 Eee eee | — | 
3s Kilday — 57 52 Flog 45 S The Coalt of France and Portugal. 4 
Farra Head 5 34 $105 10% , . 
Iles of Orkney 59 108103 225 Dieppe | — — 19 55 or og E 
Shetland S. Point — e 04 £02 og Cape de Hague 49 47Njoz2 oo W 
Buchanneſs — 7 45 * 01 | 1850 \Gaſkets — 49 FON loz 20 
TY SY | Guernſey LEE 33Nfoz 47W} 


nn rn ry Uo Sar gon oor e ro In 8 & 5 Ee LTH | | 
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A TN B L E of Latitudes and Longitudes, 


A 


— 


Places Names. Latitude. ban Places Names. Latitude. Longit. 
1 EY 3 | 
| The Coaſt of | N 
F rance and Portugal, M. D. M. D. M. D. M. 
Morlaix — 48 33 oz 49 [Ancona — 43 40 [14 26 
Uſhant - ——|48 30 os o [Venice — —— 45 25 12 10 
4Breſt —— 48 23 [04 25 [Lepanto 30-10-22 72 
Penmark 47 48 ſo4 24 [Cape Matapan 36 43 1&2 61 
Belliſle — 47 20 [03 16 [Cape St. Angelo 30. 3 123-56 
Nantz » — 47 14 01 39 Athens 37 58 124 OF 
Ifland Dieu 46 34 2702 13 £||CapeMateloSouth ] | , „ 
iſle of Ree——/46 10 30 30 Part of Negropont | 5 7 
Rochel —— 46 10701 11 -|Cape Monte Sancto 40 26 25 o g. 
Bourdeau.——4 50 H H 38 2|jGalipoly 40 33 127 205 
1Bilboa - — 43 29 Z-02 5 803./][Conſtantinople— 40 59 Zʃ28 56 
{Cape Ortegal — 44 04507 48 8 [Smyrna 38 28 8027 252 
Cape Finiſter- 43 129 0 40 f Epheſus — 568 127 53%. 
Oporto 4¹ 10 jog 25 [{Antiocheta =———|36 30 [32 40 f 
{Burlings - — 39 35 [09 24 ||Scanderoon 36 348136 305 
Rocks of Liſbon —38 54 log 50 [Tripolix— 34 388136 15 
[Cape St. Vincent 56 53 ſog o6 [Alexandria 31 10830 19 
[Cadiz | 4 33 |ob 01 Cape Ruſato 32 48 zi 25 , 
Cape Trefalgar—36 10 o o Cape Miferato - 32 21 6 17 
| | | Tripoly — 32 $4 13 10 
8 FR 1 hays [CAPE Bona = 37 03. jt 84 
ſon the Main Continent within the Straits| [Bona — —66 52 8 19 | 
| © |[[Algier —————}36 50 [oz 16 
Gibralter 35 12 [os 5300 [Cape de Tres Forcasſz5 30 ſoz2 og 
Cape de Gat- 36 40 lot 4oW|{Tetuan —————|35 27 Jos obW 
[Cape Paul————|38 15 joo o [Ceuta — 65 54 4 45% 
[Cape Martin 38 46 joo 40 ner 135 42 jos 22 
Barcelona <————{41 26 Z|02 18 8 | 
Marſeilles — 43 188105 274 Hands within the Straits. 
Toulon - —[43 07 506 O02 = 4 os 
44 o8 438 [Alboran — 35 54 oz 29W 
10 358. Formentaria — 88 330101 55 
I 14 45 8 Yvica —— — 38 508/01 408 | 
$114 46 5||Majorca City 39 3o (03 637 
| 16 5 5 _ [Port Mahon 39 42 8. O04 12 81 
18 05 [|Gallita — —'37 41208 448 
56 18 43 ||S. End of Sardinia 38 460g 12 8 
45 19 oo | as End of Corſica 42 56 205 50 5 


„„ LL _ © 


2 1 r 


— 2 — 
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. A 7. A * LE of Latitudes ind Longitude 


| Places Names. Latitude. Longit. Flats Names. E. | Longit. | | i 
, a N | — * b r ö 9 
Lands within the b. M. D. M. 5 D. M. D. M. | 
Straits. | 5 | MW 
Gorgona — 34 [099 38 [Aſſinee — I 5-09 "RE - N 
Captia ———43 03 |14 54 [Cape 3 Points — 4 28 Zol 50 W p 
Lilbowgf————{42 45 f oo River Volta = OF 555103 25 i} 
\Mefina —————|33 o 6 20 [River Formoſa ——ſjo7 oo Flo, 20 : 1 
Maritimo — 38 12 fiy og [Cape Formoſa — o 15 C 40 N 1 
Cape Paſſaro — 36. 38 [15 40 [[New Callabar —o4 42 808 338 't 
Malta———35 53/14 32 [Old Callabar O04 10 Ce 45 8 4, 
Corfu——————[39 42 120 o6 River Camaroons ſo3 25 910 10 {1 
Zephalonia ———[38 15 8. 21 005 diver Angra — oo 50 10 o1.5 f 
Zant — —— 46-21 145 Cape Lopez 0055 Bog 36D i 
Morea ——— 36 52 8/1 3208 River Congo- OF 40315 25 = i 
Lemnos —— 39 59 £125 378 Angola - — 08 57 2 tc 559 | . 
Scio — —38 22 8426 128 Cape Negro —— 16 08 8ʃ¼12 31 Col 170 
a s 2 bub Je- ad. — 1 
C. St. John, Weſt- 38 15 ſ24 oo Cape St. Thomas —|24 108114 43 37% 37. 26 
end of Candia Tg Cape Bona Eſperance[34 o/ #119 35 | ©; 5 72 
Cape Solomon, E. 35 oo 27 08 Þ 8 : 8 Kaas a 
End of Candia | EM The Weſtern Iflands, 23 
City of Rhodes 30 42 [28 og pv | 2: 
Weſt-end of Cyprus'34 57 32 23 [Toro — 39 $4.30 $8 | 
Eaſt- end of . 3 8 OO Flores — 39 32 250 54 =] 
TEN 1 | Flial ——|3 $3528 15 5 
= Pico ————|38 40-27 20851 
The Coal of Barbary and Guiney. St. George — 38 528/26 oz — 
3 | Tercera ——-—— 57 8 25 347 | by 
[Cape Spartel [35 50 log 49 1 St. Michael — ©" 06 * 23 30 AQ. 7 4 At.3 26% 
ballee 33 51 fob 25 [St. Maries 36 59 23 382 e 
Cape Cantin — 2 36 ſog 10 * VV 
Cape de Geer 32 27 10 06 The Canary Iſlands. | 
Cape Bajadore — 20 o4 85 15 35 2 5 8 = 
Cape Olerado — 23 413115 50 fer — 7 54 7 4 
Cape Blanco 20 32 E 17 35 Palma — —— 28 40 217 36 2 
 Penegal ————5 2 f 25 [Bomera 0 6 8. WE 
Cape de Verde — 14 43 2117 20% ||Teneri | —|\28 235\16 28 * Tal. Los 
River Gambia ——|13 od Si5 318 [Madeira Webkend 42 447 268 1. 7 * | 
Serralion — 08 36 8 12 57 I Porto Sancto 3 33 12 8. 15 540. ** 4 
i Cape Monſerado 06 or 10 O2 | Canaria — 27 | 52 2 15 10 = | 
Cape Palmas o 13 % 45 Forteventura——-|23 05 813 368 
l Jaque — 04 16 oz 47 Lancerota —— 29 o 112 4 | 


, Rs 


5 7 25 eee | 
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A TA B LE of Latitude: ad: Longitudes, 


Places Names. Latitude. = Longit. | Places Names. Latitude. TY 
( | | 
|” Taps de V „ 
abe d erde : | 1 
Igands. D. M. 5 M. D. M. D. M. 
St. Vincent =———=|i7 17 24 20 [Vis egapatam 17 43 83 57 
st. Lucia ——— 17 25 424 20 Cape Palmiras 20 32 87 52 
ez Nicholas -— 17 6s 323 28 8. e ee eee 2-4 17 92 21 
Brava — 14 28. 24 o2 - Cape Negrais 16 23 7 93 00% 
Fuego 14 508/23 418 Malacca— 02 123 102 108 
Ot. Jago ——I; 688: 568. [Siam Entrance 14 18 100 55 2| 
iſle of May ——|I5 14422 o2 E Cambodia Entrance jio 28 »jlog 009 
ile Sa! 16 509% 2 O85 [Cochin 14 O5 51107 562 
Bonaviſts — 15 5 22 07 [anton 23 148113 O6 I 
fl —_ „ Amoy or Quemoy [24 35 116 50 
, The Scutkern Iſlands,  [{-ampo. » i 39 : 1120-35 
i 5 . Nanquin- 32 120 Ol 
ö St. Mathews [1 30S o i : | 
| Aſcenſion —— % 40S 114 25 VV . 
13 3t. Hellena 6 o0S % 1A Iſlands in the Eaſt-Indies. 
6 berna nde po 52 4O0N io 30E . | £ 
| {Princes ——ſ 40 NO if 5 
St. Thomas 00 00 108 20% Madagaſcar or S.e.|25 47 46 10 
[Annabona » o 108 07 27E [St. Laurence | N. ei: 10-- 161... og 
| = | Mayetta — ä 13 10 45 38 
{ The Coaſt on the Main Continent in ¶Mohillo . nr i 
21 the Eaſt Indies. Comero « —|11 40943 50 K 


\ 24 "x75 | ; WE: - 
St, Juan de Nova—[16 308 42 405 


| Cape Lagulias | 34 548 21 20 [Mauritius 20 10 8852 55 5 
Cape Corientes 23 40S [35 17 Diego Roys — 19 50 N 30.5 
I]Moſambique 15 04S 41 10 [[Romiras 5 ales - a6 565 177 
River de Fugos 00: 1409 J41- 15 . 8 {SG = Bl 
6 1 [Amſterdam | 400,72 48 
Cape Baſſos 04 06 47 38 3 LIK wan CT» 


16 38 64 30 
lo8 40 68 25 


Cape Ouardafoy— 11 44 |: 
. 41.489 45 olſhiego Gratiofa 


Cape Muca ———|23 325 > | |Quebella ————j03 53 52 36 

oa "obey 3 — - 3049 | 280 Baſſos de Chagos — 06 55 68 45 | 
Sarrat —— 1 25 8 as de Diego Rays O0 20 272 00 + 
Goa. r 15 SS 5173 506 Maldivia f F. End 07 . 04 © 
Callicot ——|11 168½%5 30 [[ S. End o 25 75 22 
Cochin — o9 545175 55 Malique: —— 9 0 72 58 | 


3 Camarine % 50 77 25 [Sacatra——— 12 214 5 
Fort St. George — 13 11 80 32 [|Abdeleur' 12 048.53 04 
Dew Point- 116 o8 81 32 JF ro 


(.  FOE- } — 
A TABLE of Latitudes and Longitudes. 
5 — 8 — 
Places Names. Latcde Lengit. |} Places Names. | Lalitde Longit. 
illands in the Eaſt- . rne C a 5 wa 333 
BT. D. M. D. he Caaſt of Ame- 1 1.1 
. Indies. | Z we rica, in the South Sea 9. M. D. bt. 
| C. Gallo in Zeloan 06 07 - | 81 1 Can e St. Sebaſti 8 4 | = oi 
Vas de Amber O0 00 5 52 38 Cape St. Luci = 3 = * 110 18 
nem RY 12 10 E93 32 [Cape Corientes 9 40 8109 30 
Nicobar — —lo7 118 03 40 [[Aquapulco—— 7 os 0 8 
zumatra N. W. endjſos 225] 94 50 Aquatulco 15 27 102 03 
Verkins Iſland O02 222] 94 07 [Guatimala 14 25 101 oo 
Naſſau Iſland 62 54 99 32 CANAIMA — — 03 8 8 81 52 81 
Bencola e 104 08 Day Bonaventura 8 -2: 21 -8 06 Z 
oo 101 43 [Cape et Ajuga „00 38 | 80 £09 | 
Selam —o 2002-13 Lima '2 15 877 OR 
Princes Ifland —lo6 30 54104 o ¶Arica 8 20 7 53.3 
banken in Java— o6 11 Elos 55 La Serena - 29 00” 78 22 
Batavia. 0 06 16 $1106 46 Ul. Juan Fernando- — 33 15 82 38 | 
5 E. end o8 32 8113 30 S\Baldivia — 2 35. 81 10 
traits of Sundy —ſo6 o2 F105 46,3 Port Steven 46 co=| 82 36 
[Zanca 8. end — e | 03 | 20 106 45 3 Cape Victor — 52 OO < 83 10 | 
Borneo 8. Point ä oz 54 8 1 13 37 Ox Cape Horn | K — 25 88 | | | | 4 
[andy Illes. — 55 [127 17 2 Wt 
Celebes— | S. end—05 10 119 07 | The Coaſt of Brazil from Cape Horn 3 
N. end Of 40 [121 20 | to Cape e Ih 
Mindano W. Point—lo6 40 119 15 *% 
Borneo N O7 10 [113 05 Magellan. Entrance 52 -00 175 55 | 1 
Luconia | NE. oint 12 30'Zj120 10 River Julian ————|48 40 74 34 i 
= Point 18 35 8/120 o [Cape Blanco near "Rp EG 4 1 
Anian . . Point 19 39 * 107 OO River Camaroons Ms * ITO | * 1 
Point 19 55 Fog 55 [Buenos Ayres, or II,, _ 2 FI: 
Formoſa 3 N Pos: 22 00 5 119 56 [River Plate — 4 33 5. $7. 5+ * 
| | Folnt 42 O 120 4 IR} * 3 is * g 9 
MED, „ oy te rt rec 31 555452 4005 $ 
3 30118 35 [St. Katharine” — 27 50 49 o ' 
iſland Chuſan 30 38 [120 35 Cape Frio — 3 002142 20 Sf b + 
Japan— 1 = Point 35 30 140 30 Spirito SA — 9 59 42 1092 | : ! 
| W.Point 35 00 [128 30 [P. Segura 16 31 40 35 8 ; 
f en. 1 Bay Todos Sanctos 12 46 [41 oo _y f | 
| River St. Franciſco | 10 50 37 50 : 1 
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A T A B - E 3 Latitudes * Longitudes, | 


F- | 
Places Names. Latitude. | Longit. | Places Names. boa. wh 
The Coaſt of -|\ * rs N 
Brazil, "wy D. M. «2 M. D. M. D. M. 
Cape St. Augufline 08 35S [35 20W||St. Bartholomew— 52 62 6 
Cape Roque ſoß ooS |35 47W]|St. Martins 06 62 10 
LE ebay Cunha—1|z7 ogS [13 24 [Anguillo 17 A 43 
Trinidada +» 20 308 130 oOoWVirgins — — 30 2663 2 
Z. all | St. Cruz 528163 388 
Main Continent in the Weſt-Indies, [[Bieque ———= 00 716035 15+ 
| 3 I Eorto Rico St. John's 30 U 65 378 
R. Amazons Entranceſoo oo {| 5 St. Domingo, Hip. 25 3/69 3003 
1 | = Q 
North Cape o2 og 40 56 He Wee £ 40 8.170 32 £ 
Surinam- o 25 56 50 e e 
os 1 2 [> 
ny on — 08 15 £59 25 = Rf 10 55 ; 4 7 Is 
8 e eee A 8 75 2 Cape St. Anthony) 4 85 3h 
8 2 10 875 218 ————— . 
— ̃ 25 2-34 59] RS 
2 = I 2. ; | 7, - . 
[Cape Catocltt ——-|21 10 f. 86 101 e 
* ay eee 19 30 92 10 ED | 
e Vera Cruz 19 12 97 48 pag 5 
Eſcondido zo 20 95 5 ee 7 
| Cape Florida 24 $7. 50-30 11 Bank — 
The Caribbe Iſlands. - eee _ 1 
. 1 Harbour Iſland 
Lrinidado u iz 5 17 Andres N. Point FRED 
Tobago Welt- int 11 10 59 10 [Providence | 
Granado —— II 57 60 20 Ilathera S. Point — 
i. Vine 112 8 is 50 at Iſland 
Vincent 13 12,4460 12 £||Watlng and 
St Lucia 13 55 8 5 o4 Rum Key ———— 
IMartinico II 3 R000 --- ITE — 
Dominico- 4 3 (60 30 8 | Yooked Hand N. 
8 I 5 58 30/60 20% || Point ” 
uardalupe 16 107161 15 [Atkins Key —— 
Montſerat - 16 45 8562 15 8 1 . 
— YN 
8 — o 62 32 Frenc 1 
St. Chriſtophers—— 1 15 6 40 Bog 
: Barbuda-— ——7 $56 660 40 Heh — 9 


6 | 
A TABLE of Latitudes and Longitudes. 


Places Names. Latitude. Longit. Places Names. ele Longit. 
N I - 2 — 
„ x as The Coaſt Hudſon's]; on a 'F 
Bahama Iſlands. D. M. 1 N. | Bay and Straits. D. M. D. M. 
Heneago — 7 46 [Buttons Ille — 25 66 27 
Caices Bank North I 1 N cv Cape Charles 62 10 75 IS -- 5 
Point | as 7* 15 Cape Walfingham—,62z 35 7 55 
Turks Iſland — 21 35N 70 o8W|\|Mansfeld Iſle 51 42 80 30 
| |Abrolh& N. Point — z 1 35 N69 6 Cape Jones 54 35 78 58 
Plate Wreck ———/20__10N!68 15 Rupers River 31 30279 26 8 


5 Albany ©; wt 5 26 f 84 50 8. 
The Coaſt of Carolina, Virginia, Mary- The Cuhbs pam: | JR To, clog 40 — 
land, Penſilvania, — es and C. Henrietta Mariaſs$5 07 8 54 30's | 


Port Nelſon 
Newfoundland. ©» [{Cape Churchill 


ES — T48 [Cape eee ee 51 55 88 48 1 
Charles Town up- | 32 45 78 46 | Shark Point - | | 

| on Aſhley River oy RE ENG | Nottingham Ile —63 | 30 43 
Cape Hatteras - 35 15 74 20 [Queen Ann's Forel..63 48 74 45 
Cape Henry — 37 00 [75 24 [Reſolution Iſie— 61 50 6 
Cape Charles 37 16 74 16 [Cape Farewell — 59 45 45 45 


—_ 


Cape and 35 70-774 06 1” 
| g Iſlan * | 2 1 
Long Vor = 58 os = The Coaſt of Iceland, Greenland, Nova]! 
Cape Cod 42 12 |68 55 || Zembla, and Northern Iſles. 
Botton m— --42 30 2009 1 . — 2 
Cape Sable 43 50 864 58 = Sound Royal 66 22 [14 33 
Iſle Sable 44 2058159 01 &| Bargazar Point 66 20 16 35 S5| 
Cape Britain 46 oo E58 30 [U Whales Back 65 27 20 338] 
JOS 46 555109 48Z||Merchants Foreland[63 26 17 05 — 
Bay of Breſt 52 10856 57 51Halliford — —64 30,134 4331 
Bell Iſland 52 O7 F155 35 Rl Fair Foreland 66 205126. 278 


Cape St. John ——j5o 15 52 48 *[|Grims Iſland 7 323481 
Cape Bonaviſta— 49 15 52 12 [Weſtmania Term 63 30 C22 24 A 
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Trinity BayEntranceſ48 42 |52 20 Iſles of Fero 62 o6BYlo5 oo 
Conception Bay — 48 20 [52 08 Beerenberg, or 3 
St. John's Harbour|48 60 561 39 | John Man” * 71 45 804 30 E 
Bay of Bulls 47 80 51 29 Point Look-out 76 25 |is 36E 
Cape Race 45 40 j51 52 [Forn- Sound 76 45 13 36E| 
Cape St. Mary 47 10 53 23 Fair Foreland — 70 20 10 F5 2E 
Placentiax-⸗ 47 45 (53 58 [[Hacluits 1 55 113 6E 
jCape Roy —43 00 '57 49. |[Helie's Sound 78 55 I21 5oEl 
g . gn. Fond. Spd bp: 5/77 PEW ? . 4 65. . 1 
. 55. 7X” <6 25 44 20 25 O& N FA 7 2 * _ _ 48.38 
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A TABLE of Latitudes and Longitudes, 
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Tromiound ——170 * 25 fi; 30 [[Wilby in Gotland — 57 30 
Lofort S. W. Point 68 15 [og 30 [Bornholm —55 15 
Dronten ——63 50 16 15 Straelſouned 54 25 
Stadland — 62 10 ſos 38 Lubeck 54 o6 
North Bergen — 60 10 jos 40 [Anout —————5;6 50 
Naze of Norway 57 45 07 24 [Leſon _ £5.08 --4 
| | ScawW - ———{57. 30 


Mardon —— — [58 19 N 58 57E | 
Larwick ——— — 58 54Nſog zoE| 
Chriſtiana eee £4 zoN]Jio ooE 


\ 
o 
o 


5 


Maeſterland 7 Ed 11 — 


The Coaſt in the Sound and Baltic. bf . 


— 


e MN 
Places Names. Latitude. Longit. | Places Names. |Latitude.| Longit, 
The Coaltof[celand,| | : 
Greenland, Nova- | | 1 22 
Zembla, and Nor- D. M. D. M. | : D. M. D. M. 
thern Iſlands. | 5 
les Foreland 78 os 23 25 [Gottenburgh F 134-18 
Whale's Head 77 18 fei 30 [[Elſinore— —— 56 22 12 42 
Hope Iſland 76 18 23 45 [Copenhagen 55 41 i 30 
Cherry or Bear Iſle - 7/4 30 [18 08 Valſterborn — 95 2 13 oo 
Admiralty Iſland 7 o 34 50 Kalmer — 56 40 16 35 
Fretum Borough —½7o oo [61 20 [Stockholm —— 59 20 19 30 
Cape Candinoſe — 69 oz 24 35 Wybourgh — 6 52,,29 16 
Catnoſe , 438135 147, Peterſbur oh 160 005130 25 U 
Archangel Bar ——|64 30 840 30 Narva 59 278128 25 5 
Croſs lland 66 31 p36 33 8˙([Rere!—— —Yg 27 - 51 
Sweetnoſe 68 108134 45% Riga — 67 O4 $126 155 
Rilduyn 69 30 3031 20 Fj|Derwinda 657 152]22 o. 
North Cape 71 238123 02 8 Koningſberg 54 43 8½1 35 
Surtoy — oi 116 40 Dantzick — 4 22 8 36 
18. 30 
14 45 
13 16 
oy 35 
14-00 
10 30 
10 20 


— 8 A * ——_—— 
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The Latitudes of any two Places Veing g given, to ad the Difference 


of Latitude between them. 


Rule, If the Las titudes are both North, or both South, 


Latitude. 


—— OY 


ſubtrac 


lar Leſs from the Greater, the Remainder will de the Difference of| 


| B u A 


Rules for Latitude. 105 


But if one Latitude be North, and the other South, then add tkem 
togcther, and their Sum will be che Difference of Latitude. 

Fxample iſt. What is the Difference of Latitude between the Liaard 
and Bar badoes ? | | d. m. 


* 


Lizard in Latitude 49 57 N. | 7 
Barbaddes, in Latitude —— =—12 58 N. : Pol ; 

GA Gd 7 
The Difference of Latitude — 36 59 N. 


Example 2d. What is the Difference of Latirade between Famaica and 
Cape Bona Eſperance ? 


Jamaica, in Latitude . N. 5 9 
; CF * ' i 
Cape Bona E ſperance, in Latitude 25 x 07 8. 5 


The Difference of Latitude — 51 47, Which 
Degrees being multiplied by 60, and the odd 47 Min. 60 
taken 1 in, will give the N of Latitude in — 3 w7 Miles 


Rules for Latitude. 


The Latitude ſail'd from, and the Difference of Latitude being given, 
to ind what Latitude the Ship is come into. 

Caſe the . When you ſail from North Latitude to the North ward, or 
ſtom South Latitude to the Southward, add the Difference of Latitude 
3 being firſt brought into Degrees, if need be, by dividing it by 60, to 
e Latitude ſail'd from, the Sum will be the Latitude you are come into, 
We: the ſame Name with the Latitude ſail'd from. 

lampe 1ſt. A Ship from a Place in the Latitude 14 10 N. fails to 
the Northward, till ſhe makes her Difference of Latitude 4 21, What 
Latitude is ſhe come into? 


Latitude failed from — 14 10 N. 
Difference of Latitude — os 21 N. 
Latitude of the Slip — 8 31 1 N. 


Eromple 24. A Ship from the Latitude 29. 257 8. Tails to the $outhward 
I! he makes her Difference of Latitude 374 Miles: : What Latitude: 15 ſhe 
LUIIIC into > | 

atitude allet from — „ — 290 17 8. 
Diff. of Lat. 374 Miles, divided by 60, makes 06 148. 


—— — — — — 


Latitude of the Shi — 1 31 8. : 
KO a 3 Caſe 


106 Rules for Latitude. 

Caſe the 2d. When you ſail from North Latitude to the Southward 
or from South Latitude to the Northward, ſubtra& the Difference of 
L.ariude, if leaſt, from the Latitude failed from, the Remainder is the 
Latitude come into, of the lame Name with the Latitude you ſail'd from 

But :f the Difference of Latitude be biggeſt, then ſubtract the Latitude 
from the Difference of Latitude, the Remainder will be the Latitude 
come into, of a contrary Name to the Latitude you failed from. 


Lrample 1}. A Ship from Latitude 49 14 N. fails to the Southwail 
til} her Difference of Latitude be 321 Miles. What Latitude is ſhe come 


into? 5 
; Latitude failed from —— —— 49 14 N. 
1 Diff. of Lat. 521 Miles, divided by 60, makes 08 41 8. 
Latitude come into —— — 40 33 N. 


Example 2d. A Ship from Latitude 4 18 S. fails to the Northward, 
tin her Difference of Latitude be 10 24. What Latitude is ſhe come 


into? | 

| Latitude ſailed from —04 188. 

| Difference of Latitude ʒ— 10 24 N. 
Latitude come into — 06 06 . 


Rules for Longitude. 
The Longitude of any two Places being given, to find the Difference 
of Longitude between them. N „535 

Nule. If the Longitudes are both Eaſt, or both Weſt, ſubtract the leſſer 
from the greater, the Remainder will be the Difference of Longitude. 


But if one Longitude be Eaſt, and the other Weſt, then add them toge- 
ther, and their Sum (if leſs than 180 Degrees) will be the Difference of 
Longitude ; but if it be more than 180 Degrees, then ſubtract it from 
360,00, and the Remainder will be the Difference of Longitude, 


Example 1ſt. What is the Difference of Longitude between Cape Fini 
fer and Antigua, e 


Rules for pe 107 


Cape F. debe, in Longitude 9 10 W 
Antigua, in Longitud e — 61 4; W. 


The Difference of Longitude 


32 05 
Exampie 24. What is the Difference of Longitude between Barcelona 
and the Rock of Liſbon 2 | | 
Barcelona, in Longitude ————-—o 18 E. 
Rock of Liſbon, in Longitude : — 


. 50 W. 


The Difference of Longitude - — 12 Og 


Z. cample 24, What is the Difference of Longs between the S. E. 
Point of Japan, and the Iſland of &? Chriftopher's ? 
S. E. Point of Japan, 1 in Longitude —140 30 E. 
St. N S1N Longitude: —— 6: 40 W. 


—— — 


2805 180,00—203 10 1 
Subtract 1 it from 360 oO 1 


— - 


Remains the Difference of Longiride 156 50 

The Longitude ſailed from, and the Difference of Longitude bong 
given, to find what Longitude the Ship is come into. 

Coe i. When you fail from Eaſt Longitude to the Eaſtward, or 
from Weſt Longitude to the Weſtward, add the Difference of Longi- 
nude to the Longitude ſailed from, the Sum (if leſs than 180 Degrees) is 
5 Longitude come into, of the ſame Name with the Longitude you ail d 

om. 

But if the Sum ſhould be more than 180 Degrees, then ſubtract it from 
360.00, and the Remainder will be the Longitude you are come into, of a 
3 Name to the Longitude you ſailed from. 

xample 1ſt. A Ship from Longitude of 48 21 Faſt, fails to the Faſt- 
ward, till ſhe makes her Difference of Longitude 7 Miles. What Lon- 
zitude i is ſhe come into? 


| Longitude failed from 3 — 2. E. % 
Difference of e e, 28 7 Miles, or wenn OT 47; E. : 
Longitude come 8 neee 8 o8 E. 


W 7 xample ad, A Ship from the Lange of 178 47 W. ſails to the 
Weſtward till her Difference of Longitude be 12 17: What Longitude is 
me come into! 3 25 


| 'P2 Longi- 


— — 


\ 5F- OD Rules for Longitude. 


Longitude failed from- — — 8 47 W. 
Difference of Longitude 12 17 W. 


GET Fxceeds 180,00—191 04 
; Subtract it from—360 co 


Remains the Longitude come into————168 56 E. 


Cafe the 2d, When you ſail from Faſt Longitude to the Weſtward, 

r from Weſt Longitude to the Eaſtward, ſubtract the Difference 9f 

Longitude (if leaſt) from the Longitude you ſailed from, and the Re. 

mainder will he the Longitude come into, of the ſame Name with the 
Longitude failed from. 


But if the Difference of Longitude be the biggeſt, the ſubtract the | 
Longitude from the Difference of Longirude, and the Remainder will be 
the Longitude come into, of a contrary Name to the . failed 

e 


Example the 1 2 A ſhip lem Lovell 98 17 E. fails to the W.ward, 
till ſhe makes her Difference or LONEITUGe 14 21: What Longitude 's he 
come into? | 65 


Longitude ſailed from — — one = 17 E. 
Difference of Longitude — - 14 21 W. 


- apply -—— a 


——— 893 56 E. 


Longitude come into 


Example the 24d. A ſhip from Longitude 44 21 Weſt, fails to the Eaſt· 
ward till her Difference of Longitude be 81 42: What Landon 1s ſhe 
come into? 


Longitude ſailed from —— — TI — 4 21 W. 
Difference of Longitude — — 42 — 


Longitude come into ——37 21 E. 
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| Here follows a T able of Meridional Pars, - to every 
Degree and Minute of Latitude, 5 
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d | pus — — . 
ee dd 11d] UT 
© of 120| 180| 240} 300 361 ' = =. | —| — 
e . . e. 4 2 44 24 2 74 „ 
2| 2 62] 122 182 242 302/363 422] 48 4 788) | 
3 3 64] 1231983 243 725 2 py 485 Hi. rac? on 727 789 2 
4 464/8124184 244 304 265} 42486 546 | to; 885 728 799} 3 
| ol 31..65) ing) 185] 245] go5| 3661 and] 2851 tao e es 8 
6 6 66 126| 186 246 306 AT; 427 488 48 4 209 7301 792 2 
12 7 67] 127187247 307] 368 42/489 yi 616 8217 8 444 J 
I 65 180 195] 245) 308/369 439] 490 550 "a 54.58 ek 755 b 

| 2 | : - i353 95 CT 
(2 —2| | 22 |.29| 3221 370) 220] a90 | 55e | 8ro) 67g] 136 (oe 
| i 3 = of * 
116 11 71 132] 192] 251] 311 375 425 55 1 814 wh 728.4 T9140 
12] 12| 72| 132 192252 312| 273] 433 494 2 575 Eo. £28 788 11 
13]. 13 73] 133] 193 2520313 374 424 495 555 616 et 23. 19915 
1% 14 74] 134] 298] 234] 314] 375) 43 4960 3880 617) 745 bert 
115} 15 75] 135] 295| 255| 315] 376 436 497] 557 618] 6 %% 
| 16 16 76 136 196 256 316 377 437 498 3358 619 fs 74" do 15 
17 17 7711371 197 257] 317 378 438 499] 559 620] (8 775 12 ſe 
180 1878 138] 198 253] 318] 379 439 coo| 560] 621 ** * oy * 
2 — — — — — 219.352 | 440] $01j_567 68; 745 8010 
of 140 200 2600 320 481 | 5 — — — fe 
21 21 $1] 1411 201 261 x 385 > 2 a $27 * 746 A 
122 22 82 142 202 262 322 3383 443 504 564 | 62 2 747 | 0802 
23 23 83] 143] 20z| 263 323 384 | 444| 505 566 4 : 6 748 | 80,22 
24 24 34 144 | 204 264 324 38 6 445 506 567 62 4 749] 81c 23 
2 25 89 145| 205 465 325| 386 446 5% 366 6280 6e 5878145 
26 26] $6] 146 206 266 326387 447 508 569 62 5 7518225 
27 27 87] 147 20267 327 388] 448 509 570] 6 5 725 72 813]26 
23] 28| 83] 148] 208| 263| 328] 329 449] $1c| 377 631] 6g: | 754 | $1014) 
2 2 2 I 20 260 8 JJ. 28 
eee eee 
31] 31 gi 151| 211271 332 392 10 155 755 25 785 756 | 12 30 
32 32 92152212 272 2333393453] 514] 575 635 on 75 0. 
33 33 93] 153] 213| 273] 334 394/ 45% 515| 576 637 698 4 325 Tl 
344 34 94| 154] 214| 274| 335| 395 455| 516 577 638 _> . 111 | 
35] 35 | 95/0155] 215275 336 396} 456| 517 578 659 <4 76 12 bh 
36] 36 | 96| 156| 216| 276 337397 457] 518] 559 A mp oh by 35 
37] 37 | 97] 157] 217| 277] 338 398} 458] 519] 580] 641 283 76% 5 
33 38 33138 2 278 332 399 459} 520 587 642 703| 76, 28047 
22.32 2.52222 279| 3 400| 46o| 522| 582| 643 76 765 | 827 py 
140] 40 | 100 160] 220 | 280 41 2 77 e e — — — 
% „ ee, 00] el FL ev LNG 
142} 42 102 162222 282 | 343] 403 463 524 535 646 78. oy 820|41 
43 -43 163] 163] 233 283] 344 4% 464] 333] 878 647) 5e 96 11 
144 44 104] 164] 224 284 345 405 465 525 537 64 46 799} ©3143] 
145} 45 105 16 5 225 28 5 346 406 466 525 581 64 | 7 770 03214. 
4 46| 106| 166| 428 236] 347] 407] 667) 5280 529 650) 771772 61.“5 
47 47 | 107] 167 227 287343 4080 468 529 59801 651 pe 4 d3s 6 
43] 48 | 108 wy 228288349 409] 469 530 591 b Vc 4. | 4s 15 . | 
9/9 22922 222 22 a2 e 2h) 14h 22s | Borlu 
| | 411} 2 | | 285 Aa 
j52] 57 111 173] 231] 291 | 352| 412 472 33 2 42 710 47 15 44 
524 52112 172 232292 333 413} 473] 534] $95 656 717 4% 452 A | 
53] 53| 113] 173] 233/293 354 424] 474] 835 595 657] 718 584 
544 54 | 114] 174| 234294 355 415/4750 536] 597 6580719 981 64 $2 
% 55| 115] 175] 235| 295] 356| 416] 477] 537] 598] 659) 72< 782 | 343)55 
56] 56 | 116] 176] 2360 296| 357 417] 47% 538] 599 660| 121 "8 8446 
5751 67] 117] 177] 237] 297| 358] 428] 479]. 539 Sol 66. * 45 4 | 
. 58.1. 2001 296 238298359 419] 48% 540 601 662 723 yes 84000 
1591 59 029) 3794 22305 2921 3601. 29] 481] 541* 602 663724 7861 847 col 
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[1:44 154]:6 4174119 d[1g djzo dſz1 d]22 9123 d] 24 dſ25 efz6uſz7 d[Mh 
of 848{ 910 9735351098 116; 1125285135449 1484 155001616 1684 ry 
1} £49) 911; 974] 36] $9} 63] 26] gol 55 2 | Bg| 510 18 $85. lf of 
= 851] 913 975] 37] 10c| 64 a: P24. 56] 21 86] 52 1971 $6 || af 
3; 852; 914; 974] 38 or] 65] 2 92 57| 22] 87] 53] 20| 37 3 
4833 515/977] 39] o2! 66] ag „3 58] 23] 88] 54/ 211 88 43 
5884 916] 97% 41] 03] 67] 3-| 95| 59| 24] 900 56| 220 89 
| dj 635} 917; 979] 41-95} 08] 32] 9% 601-25} gr]; 59123} go | bf 
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3 685 434] 391] 721] 926236885 North and the other South, a 
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the Meridional Difference of 
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"The Amplitude of the Sun, or 
any Star, is ſo many Degrees Dif. 
tance as they riſe or ſer from the 
Eaſt or Weſt Points of the Hori- 
20n, either Northerly or South- 
erly. 
: Note, When the Sun or Stars | 
have North Declination, then the 
Amplitude found by theſe Tables | 
muſt be reckoned from the Faſt 
toward the North at their Riſing, 
or from the Weſt toward the 4 
North at their Setting. | 
But if they have South Decli- 
nation, then the Amplitude muſt | 
be reckoned from the Eaſt toward | 
the South at their Riſing, or from 
the Weſt toward the "South at 
che ir Setting. 


os Jut-cht os Amplitude by the | 
Tables, © 


Look. for. the. given Latitude 
at the Top of the Table, and the 
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122 Rules concerning Amplitudes, 
HEN the Latitude and Declinaion are both given in 


Caſe 1}. 

even Degrees, as for Example. Suppoſe I would knoy 
the Sun's true Amplitude at his Riſing in the Latitude of 40.00, his Declina- 
tion being 17.00 N. 

Under Latitude 40, and right againſt Declination 17, I find 22 26, 
which is the Sun's true Amplitude, to be counted from the Faſt towards 
the North, (becauſe it is at his Riſing, and the Declination is North) that 
18, E. 22 26 North. 

Caſe 2d; When the Latitude is given in even Degrees, and the Decli. 
nation in Degrees and Minutes, as for Example. Suppoſe 1 would know 
the Sun's true Amplitude at his Setting, in the Latitude of 57.00, his De- 
clination being 1 338. 


Find his Amplitude as before, for the Latitude 57, and for 

the Declination Li OE © which will des 5 9 chen | | 

CB: [S862 
ſubtract the Leſs from the Greater, the Diff. is 1 56, or 116 Minutes, 
to which put two Cyphers, and it makes 11600, which Number muſt be 
divided by the Number ſtanding againſt the odd Minutes of Declination (in 
the following Table) which in this Caſe is 181, and the Quotient gives the 
proportional Parts in Minutes, which Parts are always to be added to the 


Lefler of the two Amplitudes which you took the Difference of, and the Sum 
gives the true Amplitude as follows. 


187) 1160064 proportional Parts in Minutes, 


740 makes 1 Deg. 4 Min. 
10 „ 
Leſſer of the Amplitades———=— ——— 29 
Proportional Parts to be added— ——— 0 0 04 
True Amplitude — W. 21 33 S. 


becauſe at Sun ſetting, and the Declination South. 


Caſe 3d. When the Declination is given in even Degrees, and the 
Latitude in Degrees and Minutes, as for Example. Suppoſe 1 would know 
the Sun's true Amplitude at his Riſing, in the Latitude 31 14, his Declina- 
tion being 14.00 8. 

_ Find bis Amplitude as before, to 14 Degrees Pechias kin, and for 
the Latitude 5 4 | which will be Bas ks 37.1 -and ſubtract 
the Leſs from the Greater, the Difference is — 00 31 Minutes 7 


£ * 
— —— — = *— Mp 1 6-1, oy ey — 
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To the Difference of Amplitudes found on the foregoing Side, hich 
is 31, put two Cyphers, and make it 3:00, which muſt be divided by the 
Num ber ſtanding againſt the odd Minutes of Latitude, (in the following 
Table) which in this Caſe is 428, and the Quotient gives the proportional 
Parts in Minutes, to be added to the leſſer of the two Amplitudes, as in 


Caſe the 2d. 


428) 310007 Proportional Parts in Minutes. 
104 
Leſſer of the Amplitudes — ————22 37 
Proportional Parts to be added ——— ——— —o00 07 


True Amplitude — E.22 44 8. 


Caſe 4th. When: the Latitude and Declination are both given in Dec 
grces and Minutes, as for Example : Suppole I would know. the Sun's true 
amplitude at his Setting, in the Latitude 49 5 lea Declination being 
19 41 N. | 
Firſt, Find his Amplitude for Latitude 49 Degrees and Declination 19 41 
(as in Caſe 2d) which will be 30 53. 


la the ſame Manner find his. Ampl: tude for Latitude 30 Degrees, and De- 
clination 19 41, which will be 31 35. 

Then from the Greater Amplitude —— 35 

Subtract the Leſs — — — — — 53 | 

Remains the Difference — - | 00 42 Minutes. 

Fo two Cynhers to this Difference, it makes 4200, which muſt be 


'vided by the Numbers ſtanding right againſt the odd Minutes of the 


given Latitude (in the following Table) which in this Caſe is 333, the Quo- 
tient gives the proportional Parts in Minutes, to DE. added to the Leſſer of. Bl 


the two Amplitudes, Se. 
33304200012 proportional Dirt = 


870 | 
— 484 5 5 

The Leſſer Amplitude——— — 0 33 
Proportional Parts to be added —— 00 12 


True Amp. for Lat, 49 18, and Decl. 19 41 N. W. r N, 


(224 } 
A TAB L E of Numbers for finding the proportional 
Parts to the odd Minutes of Latitude or Declination, 


in finding the Sun's true Amplitude. 


— 1 — 2 4 Sk —— 9 4 


ER 1 


E 5 8.1 11. 
5 O Num- j |S ©| Num- 3 Num- 5 Num- 
5 - fs © — A | . | 
5 © bers Fa bers. 3 & bers | 8 =| bers 
; | 4 2 
| ©: * 6000 | 1 16 375 4 31 7 I93 ; 4.0 130 

| 2 3000 | | 17 | 353 32187 47 | 127 

4.3 | 2000- | 18] 3332 433 181 48 125 

1 1500 49 316 | 434 176 49 122 
5200 20 300 4335 17 30 120 
6 toco 1 166 51 ò 
7 357 22 273 1-37 | 204: 4-015} 

8 | 750. 523 261 FFF 

9 | 666 24 250 29 | *3+ + 4] 46 111 
10 | 600 1:25]: :240 | 409 150 | 55. 109 
11 545 1-26 |. 230 41 146 | 56 107 
% 00-14 $7 + 2828 42 143 5 | 
Is 3-401 1-480 } $10 43139 58 103 

4 428 3529 207 | +4 136 59 101 

13 400 bp 30 15 45 | 133 | |: 3 


The Uſe of this Table is to find a Number to divide the Difference of 


Amplitudes by, in order to find the proportional Parts, when the Ampli- 
tude 1s required for any Latitude or Declination that is given in Degrees 
and Minutes, (as in the foregoing Caſes) to find which Number, look in 
{ome of the Columns ander the title of odd Minutes for your given Min. 


of Latitude or Declination ; as ſuppoſe for 37 Minutes, and right againſt 
_ that you will find 162, which is the Number required, - 


To 


( 25 ) 
To find the Variation of the Compaſs by an Amplilude. 

To do this, you muſt have given both the true and magnetic Amplitudes. 

The true Amplitude is to be found by the Tables as before taught. 


The magnetic Amplitude is to be found by the Compaſs, at the Time of 
the Sun's Riſing or Setting, and is ſo many Degrees or Minutes as you 
ſee it riſe from the Eaſt, or to ſet from the Weſt, either to the Narthward or 
Southward : As for Example, ſuppoſe, being at Sea, I find, by ſetting the 
the Sun with my Compals, that he riſes 10 deg. 15 min. to the Northward of 
the Eaft, then the magnetic Amplitude is E. 10 15 N. or ſuppoſe I find by 
the Compaſs, that he ſets 14 deg. 12 min. to the Suuthward of the Welt, then 
the magnetic Amplitude is W. 14 12 S. 


Then if your Amplitade and magnetic Amplitude are both to the North- 
ward, or both to the Southward, ſubtract the Leſs from the Greater, the Re- 
mainder is the Variation. e = | 

But if one be to the Northward, and the other to the Southward, add them 
together, and the Sum will be the Variation. 


He D. M. 
Example ft, True Amplitude —————————E. 18 34 N. 
Magnetic Amplitude —————E. 22 37 N. 
Variation — 04 03 Eaſterly 


——ů ———, 7 11 3 


Example 2d. True Amplitude 


Magnetic Amplitude — W. 2 06 N. 
Variation — — 9 17 Weſterly 


And thus having found how much the Variation is, it remains in the 
next Place to find which way it is, that is, whether it be Eaſterly or 
Weſterly. 2 Es | - 

Rule. If the Amplitude be taken at Sun-riſing, and the magnetic Ampli- 
tude be farther from the North than the true Amplitude is, then the Variation 
is Weſterly; but if it be nearer to the North, it is Eaſterly. 

If it be taken at Sun: ſetting, if the magnetic Amplitude be farther from 
the North than the true Amplitude is, then the Variation is Eaſterly, but if 
nearer to the North, it is Weſterly, as may be ſeen by the two foregoing Wl 
Examples. . „ H 

By 


2 
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Vill Ice in the firſt Day's Log, in the following Journal. 


count being always kept from Noon to Noon. 


ference of Latitude made that 24 Hours, marking the Column with N. if the 


| or with W. if it be Weſterly, 


| Jn the Column marked Lat. by D. R. you are to ſet down the Latitude 
Fou reckon yourſelf! in on that Day 


By keeping a Journal, is meant, keeping ſuch an Account of the Ship's 
Way, that at any Time you _” be able to Know what Latitude and Lon- 
gitude the Ship is in. | 


When a Ship is bound from any one Place to another, that lies ſo far 
from 1t, that ſhe is obliged to go out of Sight of Land for any conſiderable 
Time, as ſuppoſe from England to Bar badocs, then at the Time ſhe leaves the 
Land, ſhe is ſaid to take her Departure, and that Part of the Land ſhe then 
leaves, as ſuppoſe the Start, the Lizard, the Land's End, &c. is ſaid to be the 
Place EF take their Departure from; and at the Time of taking ſuch De— 
E the Captain or Mate generally takes the Bearing and Diſtance of that 

1. and, according to his Judgment, a lets it down on the Log-board, or in 

the Log book, acain(t the Time it was taken, thus; 


Lizard, N. by W. Diſtance 5 Leagues, 
Or, $/art, NNE. Diſtance 6 Leagues, &c. 


And in the ſame Manner for any other Place, Bearing and Diſtance, as you 


The Log- book be! ng mar ked as follows, with Column for Courſe, 
Diſtance, Northing or Southing, Eaſting or Weſting, Latitude by Dead 
Reckoning, Latitude by Obſervation, Meridian Diſtance, Longitude made, 
and Longitude 1 in, you are to take Notice. 


That in the Column for Courſe you are always to ſet down the Courſe 
you have made by your Reckoning for thoſe 24 Hours, (that is, from the 
Noon of the Day before, to the Noon of the Day you work on, the Sea Ac- 


In the Column of Diſtance you are to ſet down FD Diſtance made by your 
Reckoning for theſe 24 Hours, 


In the Column for Northing and Southing, you are to 9 down the Dif- 


Difference of Latitude be Northerly, or with S. if it be Southerly, 


In the Column of Eaſting or Weſting, you are to ſet down the Departure 
made that 24 Hours, marking the Column with E. if the Departure be Later, 


In 
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In the Column marked Lat. by Obſ. you are to ſer down the Latitude 


you find yourſelf to be in by Obſervation, if you have one, if not, then let 
it ſtand open. 


In the Column for Mer. Diſt. you are to ſet down (in Degrees and Minutes) 


how much Departure you have made in all from the Place you took your 
Departure from. 


In the Column of Long. made, you are to ſet down (in Degrees and Mi- 
nutes) how much Difference of Longitude you have made in al! from the 
Place you took your Departure from. 


In the Column of Longitude in, you are to ſet Jon what Longitude you 
find yourſelf ro be in on that Day by your Reckoning, 


Note, The Account of Longitude made, being what is always kept in his 
Majeſty's Navy ; and the Account of Longitude in, being molt generally 
kept on board the Merchant Ships: 1 ſhall in this Treatiſe ſhew how to- 
keep them both, and ſhall leave it to the Practitioners Choice which he 


will nike Ule of, they both being equally true, and there being no Occaſion 
to keep more than one of them. 


And now having (I think) given a ſuſſicient Account of Things that are 
to be ſet down in the different Columns, I ſhall Jay down thele few neceſſary 


Rules following, and then proceed to ſhew how 8 are all to be found, or the 
Method of working a Day's Work at Sea. 


Rule 1h. Variation, if there be any (as moſt certainly there is) muſt be 
allowed upon all Courles ſteered, and upon all Bearings, Cc. that are taken 
by the Compaſs; that is, if it be the Eaſterly Variation, it muſt be allowed 
to the Right Hand; but if Weſterly Variation, then to the Left Hand of the 


Courſe or Bearing Suppoſe yourſelf placed in the Centre of the Compaſs, I 
and looking directly forward to the Point you are to allow the Variation from. 


Example. Suppoſe I ſteer S. W. and there is one Point Weſterly Variation, fi 
then my true Courſe will be S. W. by S. or ſuppoſe I ſet a Point of Land, 
and find it to bear by my Compaſs E. S. E. and I know there is half a Point 

Eaſterly Variation, then the true Bearing is SE. by E. 4 E. A 


Rule 2d. Lee-way (which I need not here -deſcribe, being ſuffriently N 
known to every Seaman) muſt be allowed to the Right Hand of the Courle | 


ſteered, when the Larboard Tacks are Aboard, and to the Lett-Hand when 
the Starboard Tacks are Aboard, 


Exonple | 
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Example. Suppoſe I ſteer NE by E. with the Larboard Tacks aboard, 
and make one Point Lee-way, then my Courſe made good is ENE. 


Rule 3d. Lee-way and Variation, when they are both to be allowed one 
Way, that is, both to the Right-Hand, or both to the Left, add them toge. 
ther, and allow their Sum the ſame Way they were to be allowed. 

But if they are to be allowed, one to the Right- Hand, and the other to the 
Left, ſubtract the Leſs from the Greater, and allow the Remainder the ſame 
Way as the Greater of them was to be allowed. 


Example. Suppoſe I ſteer NN W. with my Starboard Tacks aboard, and 
make one Point Lee-way, there being at the ſame Time halt a Point Weſterly 
Variation, I would know my true Courle ? 

Lee way to the Left-Hand — 1 © Point 

Variation to the Left-Hand — S 4 Point © 

Their Sum to be allowed to the. Left-Hand 1 + Points, makes 
the true Courſe NW. by N. 4 W. 


Example 2d. Suppoſe I fteer SW. by W. with my. Larboard Tacks aboard, 
and make 2 4 Points Lee-way, and I have 14 Points Weiterly Variation, what 
is my true Courſe ? 

Lee-way to the Right. Hand 

Variation to the Left · hand 


The Remainder to be allowed to the Right-Hand” I Points, makes 
the true Courſe WSW. . W. 


Rule 41h. When a Ship is lying too under a Mainſail, Mizen, Sc. then 
obſerve how ſhe comes up and falls off, and take the Middle between the two 
Points, and from that allow the Lee-way and Variation, as in Rule 3d, 


3 


— 


Points 


hi 141214 


— — — 


Example. Suppoſe a Ship lying too under a Main ſail, with the Starboard 
Tacks aboard, comes up E. by S. and falls off to NE. by E. there being one 

Point Weſterly Variation, and ſhe makes 5 Points ke what Courſe 
does ſhe make good ? 


The Middle berween E. by S. and NE. by E. is E. by N. from which al- 
lowing fix Points to the Left-Hand, IP Rule 3d, the. true Courſe will be 
N. by E. 


Rule 5th. Currents, the Way they ſet you, and the 1 you ſuppoſe 
| you are driven by them, is to be ſet down in the Traverſe Table for the Day, 
| as any other Courſe or Diſtance. 


Example 


a SIO EE —— —— ü 
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Example. Suppole I try the Current, and find it to ſet W. by 3 
Compals | Mile per Hour, the Virlation being one Point E oy; then 
ir ſail in that Current 24 Hours, I ſet down in the Traverſe Table, as a 
W Courſe, WNW. diſtant 24 Miles. 


Rule 61h, Heave of the Sea is to be accounted for in the ſame Man- 
ner as Currents : As ſuppoſe there is a great Sea heaving toward the SW. 

by my Compaſs, there being + Point W elterly Variation, J then fet GCOwn 
in my Traverſe-Table SW. by S. 4 W. with ſo much Diſtance as 1 judge 
the Sca has heaved the Ship. 


Nule 7th, At leaving the Land, the oppoſite Point to the Bearing 
(wit h the Variation allowed upon it) and the Diſtance you judge yourſelf 
ſrom it, muſt be ſet down in the Traverſe- Table; as a Courſe and 
Diſtance. 


Example. Suppoſe having ; Weſterly Variation, the Sar bears by my 
Compats NNE. diſtant 4 leagues, the oppoſite Point to NNE. 15 SSW. 
which with the Variation makes I 4 W. for the Courſe to be ſet in the Tra- 
verſe Table, di ſtant 12 Miles. 


Rule 8th, When you make the Land, the Bearing itſelf (with the 
Variation allowed upon it) and the Diſtance You judge yourſelf from it, 

re to be ſet in the Traverſe- Table, as a Courſe and Diſtance : This needs 
no is Exanpte 


Note, If you keep only the Account of Longitude made, and would 
at any Time Know what Longitude you are 1n, "look out the Longitude 
ot the Place you took your Departure from, and with that Longitude, and 
the Longitude made, taken as Difference of Longitude, find the Longitude 
come into, by the Rules in Page 10), and 108. And the Longitude bo 
Fong muſt be counted from the ſame Meridian that the Tables you Jouxed 

t the Longitude of the Place departed from, counts it, | 


5 | „ 
8 „ inne 


5 5 822 — — — hn en 
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the true Difference of | atitude, then will your true Courſe be the fame x; 


Difference of Latitude. Your "Departure co, and your Meridian Diftance, 


laſt Obſervation, and the Obſervation on the Day you correct, which will 


be the true Difference of Latitude. Then make your true Courſe the ſame 
as the Courſe found by Dead-Reckoning, ſince the laſt Obſervation, and 
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RULES to corre the Dead- Reckoning by an Obſervation. 


HEN yo have made all the proper Allowances you can, fuck 13 

for Variation, Lee-way, Currents, Sc. and ſtill find that your Li. 

tude by Dead Reckoning will not agree with the Latitude by Obſervation, 
within five Minutes, then you mult correct as follows. 


AS E the Firſt. 
If your C curſe feund by Dead Reckoning be due North, or due South. 


Rule. Firſt find the Difference of Latitude (in Miles) between the lat 
Obſervation, and the Obſervation on the Day you correct, which will be 


the Courſe by Dead-Reckoning. Your true Diſtance the fame as the true 


Longitude made, (or Longitude in) will be the ſame as 5 they were on the 
Day | Fu had the laſt Obſervation. 


CA S E the Second. 


IF the Courſe found by Dead-Reckoning be leſs than three Points, or 2% that 
thirty-three Deprees. 


Rats, Firſt find the Difference of Latitude (in Miles) between the 


with that Courſe, and the true Difference 'of Latitude, find the true Diſtance 


and Departure, (as in Plane Sailing Caſe the 2d. Page 48.) then to find the 
Meridian Diſtance, the ey made, and the Longitude in, take the 
following Rule. 


N.B. The Difference of Longitude 1s to be found by the true Courſe, 
and the Meridian Difference of "Latitude between the two Obſervations 
(as uſual) and the Meridian Diſtance, Longitude made (or Longitude in) 
are to be found by adding, or ſubtracting the true Departure and Difference 
of Longitude to, or from the Meridian Diſtatice, Longitude made (or Lon- 


gitude in) on the Day you had the laſt Obſervation, which 1s the Day you 
always correct from. 


CASE 
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5 CASE. the Third, 


I, the Course fouud by Dead Reckoning be more than three Paints, or more than 
"thirty-three Degrees, and leſs than 6 Points, or 67 Degreces and a Half. 


Rule, Firſt find the Difference of Latitude in Miles between the laſt 
Obſervation, and the Obſervation on the Day you correct, which will be 
the true Difference of Latitude: Then with the Courſe found by Dead- 
Reckoning, ſince the laſt Obſervation, and the true Difference of Laue 
ind a new Departure (by the ſecond Caſe of Plane Sailing, Page 48.) add this 
new Departure to the Departure found by Dead Reckoning ſince the laſt 
Obſervation, and take half their Sum for your true Departure: Then oy 
have gen the true Difference of Latitude and Departure to find your 
ue Courſe and e (% Plane Sailing, Caſe the 6th) read here N. B. in 

Caſe the 2d. 

CAS E the Fourth. 
If the Courſe found by Dead Reckoning be more than fix Peints, or fi A even 
Degrees and Half. 

Rule, Firſt find the Difference of Latitude in Miles between the laſt 
Obſervation, and the Obſervation on the Day you correct, which will be 
the true Difference of Latitude, and make your true Departure the ſame 
as the Departure found by Dead Reckoning ſince the laſt Obſervation : | 
1 hen you have given the true Difference of Latitude and Departure, to = 

5 true Courſe and Diſtance, (by Plane Sailing, Gaje 2d.) read here N. B. 

ile 2d. 

Wei, As the Knowledge of which Caſe you are to correct by, 
depends upon knowing your Courſe by Dead Reckoning, and as 
when you correct only for one Day, that Courſe is always found by 
the Difference of Latitude and Departure in your Traverſe Table for 
that Day; therefore if you are to correct for a longer Time than 
one Day, you muſt take the Northing, Southing, Eaſting, and Weſting, 
that you have made for every Day fince the laſt Obſervation, (or if 
it be your firſt Obſervation, then for every Day from your leaving 
the Land) minding not to leave out the Difference of Datitude and 
Departure for the Day you are correcting on, and bringing them into 
1 Traverſe Table; by which you wiil find the whole Difference of 
Latitude and Departure, made by Dead - Reckoning ſince the laſt 


( Yolervation, and with that ſame Difference of Datitude* and Departure, 
| fino 
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find the Courſe made by Dead-Reckoning, then obſerve which of the 
foregoing Caſes that Courſe comes under, and correct by the Rules fa 
that Cafe, finding every Thing except the Diſtance. | | 
And when you have ſo corrected, you are to ſet down in your Book 
only the Latitude by Dead Reckoning, the Latitude by Obſervation, th, 
Meridian Diſtance, and the Longitude made (or Longitude in) and rub 
aut the Courſe, Difference of Latitude and Departure. | 
Then you have given the Latitude by Obſervation on the Day you 
correct, and the Latitude by Dead Reckoning on the Day before it, 9 
find the Difference of Latitude for the laſt 24 Hours (by the Rules f 
Latitude, Page 105.) Alfo the Meridian Diſtance on the Day you cor. 
rect, and the Metidian Diftance on the Day before it, to find your Depar- 
ture, (by ſubtracting the leſſer from the greater, if they are both Eaſt, 
both Weſt; or by adding them together, if one be Eaſt and the other 
Weſt.) And with that Difference of Latitude and Departure find your 
Courle and Diſtance, (/ e 6th Caſe of Plone Sailing) which Courſe, Dil. 
tance, Difference of Latitude and Departure are to be jet down inſtead gf 
thoſe you'rubbed out. £ 
: Rules to find the Meridian Diſtance. 
Caſe iſt, If the Meridian Diſtance on the Day you work from the Eaſt, 
and you have failed to the Faſtward ; or if ic be Weſt, and you have failed 


to the Weftward, then add the Departure to the Meridian Diſtance, and the 
Sum will be the Meridian Diſtance you have made, of the ſame Name with 


that you worked from. 


 Exampls, Meridian Diſtance——— — 18 W. 
Departure Weſterly 97 Miles, or —— —1 37 
Meridian Diſtance made in all ————; 55 W. 


Caſe 2d, If your Meridian Diſtance be Eaſt, and the Departure be 
Weſterly ; or if the Meridian Diſtance be Weſt, and Departure Eaſterly, 


then ſubtract the Leſs from the Greater, the Remainder will be the 
Meridian Diſtance you have made, of the ſame Name with the Greater of 


the two. . 1 5 
Example iſt. Meridian Diſtance — 34 W. 
Departure Eaſterly — 16 
| Meridian Diftance made in all ———6 18 W. 
Example 2d, Meridian Diſlance———: — 34 W. 
135 Departure Eaſterly———————— 17 


a Meridian Diſtance made in all ———1 43 E. 
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„„ 1 b my 
1. K. H KF. Courſes Winds Le-] Tranſackions, Thurſday, May 
| FTE ES way the i1th, 1780, 
= HE E = 2 
4 Moderate Gales, and fair 
6 The Stars N by E. Di ſt 6 Le ag. Weather, at 6 (p. m.) the 
1 See NE N Start bore as per Long. from 
ESO 3 1 | which take my Departure, 
3 þ TO | | |1t being in the Latitude 30. 
8 N!!! h N. and Long. of 3.45 W. from 
= . London. 
1 S W 
ee e ee 

8 5 1 
„ Variation + Point Weſterly. 

8 | | 5 
. | : So : 2 — 
| Courſe [Diſt.] S W LatoyDR Lat. byOb]Mer.Diſt.jLon.made| Lon. in 
($33 00 W| i08193's3_ 48. 34NI too 53Wlor 22 Whz ov 


The Manner ef working this Day's Work. 


The oppoſite Point to the Bearing of the I. and is S. by W. which with 
the Variation allowed upon it (as before taught) makes S. 1 E. and the 


Diſtance from the Land 6 Leagues, or 18 Miles, which are to be ſet down 
for the firſt Courſe aad Diſtance in the following Traverſe-Table, 


Then the firſt Courſe ſteered being S. W. by W. the Variation allowed 
upon it will make it SW. by S. 2 W. and the Sum of all the Diſtances from 
8 o'Clock, where that Courſe begins, to 2 o'Clock where it ends, being 15 
Miles and a Half, I double that Sum, ' becauſe the Book is marked onl 
for every two Hours, and it makes 37 Miles for the {iſtance belonging 


to that Courſe. But if the Book had been marked for every Hour, as it 


is in the Navy, and aboard the Eaſt India Ships, then JI muſt have taken the 


Sum without doubling 1t for the Diſtance, and in the fame Manner I reckon 


the other Courſe and Diſtance ; all which will be as in the following Tri- 


verſe-Table. Tr „%%% . „ 
And then every Thing being found as on the other Side, I ſet them down 
in their proper Columns as above. _ „ 


Covurſe 
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Courſes Diſt. N 8. E. W 
n 1 19 ee 
SW by S. W. 2 27 24.8 
SSW W. 55 48.0 28.8 
5 . of Latitude South 93.4 0.9 53.9 
| 0.9 
52.7 Dep. W. 


The ſeveral Courſes and Diſtances in this Table being locked out and caſt up as n the 
Rules for Traverſe Sailing (Page 52,) 1 find my Difference of Latitude to be 93 Mics 
and 4 THO, and my Peparture 52 Miles 7 Jenths; then I mark down (upon my 
Slate, or the Paper that I Work upon) every Thing that 13 to be found, and as I find what 
they come to, I ſe et againit them as follows: 

{ Courte — — 8. zo oo W. Becauſe the Diff. of Lat. is S. and theDep, W. 
Liſtance- ————- Miles Note, When the Tenths in any Side are more 
| DutF, of Lat. -—————— 938. than 5, or half a Mile, you muſt call that Side 
3 Departure 53 W, 1 Mile more than you found it to be ; ; but when 
Latitude by D. R SY — 34 N. they are leſs than 55 then you need take no No— 
D. R | Lat. by Obſervation { tice of them. As in this Caſe the Diff. of Lat. 
| Meridian Diſt ———o0 53 W. being 93.41 reject the 4th Tenths, and call it only 
Longitude made ——o1 22 W. AY 93 Miles, and the Dep. being 52:7 inſtead of the 
| Longitude i — 05 17 W. 7 Tenths 1 put 1 Mile to it, and call it 53 Miles. 

But when you take the Difference of Latitude and Departure to find the Courſe by, then | 
take them in Miles and Tenths. 

Then in the firſt Place, with my Difference of Latitude 93.4, and my Der te 52. 75 
a taught in Plane Sailmg, Caſe the 6th) I find my Courſe to be 30 Degrees, and my 
Dilance 108 Miles, which I ſet down againſt Courſe and Diſtance as above. 

Second, For the Latitude by D. R. Third, For the Meridian Dittance. 


Ta! are the Latitude failed from 50 07 N.] Note, the Meridian Diſtance on the firſt 
And the Diff. Lat. 93 Miles, or—— 1 33 8. } Day's Work, is always the fame as that Day's 
Sub. (as per 3 gives Lat. D. R. 48 34 N;] Dep. which here is 0.53 W. 


88 ; | 


" Fourth: For the Difference e Longitude, 5 Then i look for my Courle. 30 8 
The Meridional Parts of FITS in the Tables of Diff. of Lat. and Dep. and 
Ihe Latitude ſailed from ö 34 5 for the Meridian Diff, of Lat. 142, in ſome 
Ot the Lat. by D. R. ä 3343 | of the Diff. of Lat. Columns belonging to that 
„ „ — | Courſe, the Dep. 82, which anſwers to that 
Meridional Difference of Latitude 142 4 Diff. Lat. is "7 Dif. Long. 


366 


—_— — 


Fifth, for the Longitude made. . > Sixth, For the Longitude 3 in: | 
The Longitude made on the firit Day's Take the Longitude failed from 3“ 45“ W. 
Work 8 ays the ſame as that Da- And the Diff. Long. 82 Miles, or 1 22 W. 


Dif, of Long, Which here 1 is — 1 22 W. | Sub, {80 per Rules): gives Long.in 5 7 5 7 W. 
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| 3 | 4 Tho, — 
4 * 8 7 
| H. K. KR Courſe Lee Tranſactions, Friday, May 
Ti 5 | Way |: tie 12th, 1780. 

| wm nb; = 
4 4 5 1 8 Moderate Gales and fair 
[| 01-64 | N W. Weather, at 8 ( m.) law a | 
[| 8 5 e N 9 9 85 Ship to the Northward. 

4 

fi ** | 

'1 10 4 1 S W 

| 12 4 1 

Fo mo Dna ons one. — 5 EST ED Bo 

| „% TV IN. VV 

4 4 S734 

I 8 9 SW byS|-. | | 
| 10 $74 Variation 2 + Point Welte 

1 . LT Das 
4 Courſe |Di1ſt.| S W LatbyDR|Lat .byOb[ Mer. bin Lon. ER Lon. 1 In 
„ | | 3 — — — — — — — 
533 ooW 11409651 46 38 N| n 54 W 2 55 W 6 4oW 


The Variation being allowed, and the FT me lummed up as before, 
the * raverſe- Table will be as follows. 


— 2 — 
3 * 
— 
* 


— 


0 e555. | N. TS KI — 3 00 .W 
1 SW PY STW „„ ioiogsS iſtance 114 Miles 
yi 72 88 WN 0 52 — WELL 1 7 Difference of Lat. — 96 8. 

h 12 EFFECT By Departure - 61 W 

. S by-W: 2 ba = 20 4 at: 1 Lat. by D. R. — 46 58 N. 

f Dif Lt 95 9g Dep 6. | D. R. Lat. by Obſervation 

| 5 | Meridian Dift.nce— 1 54 W. 
1 Fus. With my Difference of Lat. 95.9, | FFB We 
0 and Departure 611, (by Plane Sailing, Caſe oy a 0 44 W. 
. 6,) I find my Courſe to be 33 Deg. and my Fourth, For the Ditt. of Longitude. 

5 Diltance 144 Miles. Take the Mer. Parts of yelt. Lat. — 3340 
1 | And of the Latitude to-day = 3200 
I Second, For my Latitude by D.R. | Gives the Mer. Diff. of Latitude 143 


7 7 | 1 1 0 a k 3 A -{ 7 c 1 . he Hurst 
Fl Fake the Latitude in yeſterday 48 34 N. with which, ae the Courſe (as in the a 
1 "240 | Day's Work) I find my Diff. of Longitude to 
| And my Diff. of Lat. 96 Miles „ 1 . be 93. Miles Welle 

N Fifth, For the Longit ade made, 


© ; | — — 2 * 7 8 8 3 Fr * 
5 Gives tho Latitude by D * oe” $0 Take the Long. made yeiterday — 8 22 W. 
Third, For the Meridian Diſtance, 1 And the Diff. of Long. to- N 33 W. 

| 93 Miles, or | 


»% Take the Mer. Diſt. yeſterday 0:55 W-- | Gives the Long. made to-day --- 1 55 W. 
1 And the Departure to Gay- 1.01 W.. Sixth, For the Longitude in. 
0 223 COR . | Take the Long. in yeſterdz; r 07 W. 
ff Gives the Meridian Diſtance————1 54 W. | And the Diff. of Long. t to-day 1 33 W 


Gives the Longitude in — . 


OI, © wo, * YA he ed 


. 
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II. Kk. HK 3 Lee- Tranſactions, Saturday, May 


r „* 


the 13th, 1780. 


Taha Gales, and e 


Variation 1 Point Weſterly. 


— if | | | 
e 
| way | 
. | SW [WNW 
6.4. = 3 
"$i 4| 1 | SWbSWby\| 4 
10 411 8 
CCT. 
Py | 4 1 | |[n 1 Reef buth { opſ.1ls 
& 4:4 4 So W W. 1 
8 
8 | 4 
1044 
| 121 4] 5 
Coarſe Diſt. SW Latbybk Lat byObj 
ON 97 951240 45 23N. 


Mer. Diſt. Lon. made Lon. in 


2 18 W.] 3 29 W. ) 14W. 


he Leeway and Variation being allowed, as before taught, the 
Traverſe-Table will be as follows. 


"Tourles JDiſt.| N. | S. E. W. 
SW byS TT 20.0k..-- 13.3 
5 by WZ v TY . . 10.4 
South 40 3 40. "TREO 


— — 


Firlt, The Courſe and Diſtance found (by | 


Plane Sailing Caſe 6) as betore, will be as in 
the other Column. 


* bond, For my Latitude by D. B. 
Take the Latitude i in yeſterday 49 58 N. 
And the Diff, of Latitude 95. 5 

Miles — 5 


Glres the Latitude by D. R. — 45 23 N 


T bind: For the Meridian Diftance. | 
Take the Mer, Diſt. yeſterday 1 54 W. 
And the Departure to-day — © 24 


Gives the Meridian Diſtance — 2 18 8. W. 


FCCourſe— 58. 14 co W. 
Fs Ditamcs —— 97 Miles 
AI difference oi Lat. 95 8. 
By Departure +. 4s 
3 8 23 N. 
D. R. Lat by Obſer— 
Meridian Diſt.— 2 18 W. 
Longitude made 3 29 W. 
Longitude in — 7 14 W. 
Fourth, For the Diff. of Longitude. 
The Mer. Parts of yeiterday's Lat. — 3205 


Of to-day's Latitude = —— =_ 


| The Mer. Diff of Latitude 
| wich which, and the Courſe (as before) I find 


the Diff. of Long. to be 34 Miles Weſt. 
' Fifth, For the Longitude made. 


| | Take the Long. made yeſterday— 2 55 W. 
And the Diff. of Long. to-day—— o 34 V.. 5 


IH Gives the Longitude made w——33- 0 Ws. 


Sixth, -For the Longitude in. 


Take the Long. in 3 6 40 W. Ee 
And the Diff. of Long — 0 34 W. 
| Gives the Longitule 7 is W. 


f 'T 


> . — 3 —_ —_ — . * 
ws — — r "EE S 2 2 a — * n 8 5 — * — — — — 4 — op - ae 2 * — 2 — - * 1 — . — 
= — * 2 — — —— 1 — * * N IL * 4 2 * ” (+ *% tp 22:86 f 
; 2 . "a oO nn 6h 
— * — — =. II... * 
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| E | | 
H. K K F. Courſes wind Lees TranſaPtions, Sunday, May 
| | | way| May the 14th, 1780, 
$3: 47 4 + $-.4WS8 I TOR 
4144 Moderate Gales, and hazy the 
6 4 FEET . firſt Part, the latter freſh Gales, „ 
8 in 2d Reef boch Topfails and Rain. 
10 4 SSE-| SW. 143 
1 ̃ HU I, ARG 
. 
6 4 — 1 the Fore Topfail 
N S by E. S WWI 2 3 
10 | 4 Variation 1 Point Weſterly. 
127 31 2 rack al 
Courſe Diſt. ] SE. LatbyDR Lat byOb Mer. Diſt. PR made Lon in 
39.50 E 93 93 l72l6ol 44 N. 2-2 18W.| 2 07 W.l; 5 N. 


The Ship having her Starboard Tacks aboard, when the Leeway and 


Variation are allowed, (as before : UE) the Traverſe-Table will ſtand 
If, as follows: 


Longitude made 2 07 W. 
Longitude i in — 5 52 W. 


. . 


9 5 3 2 NE 

[ [Courſes Diff. N. S. FE. W. Courle———8. 39 Le K. 

j — — — — | Diſtance 93 Miles 
I 88 E.. 33 30. 5 12.6 | e, e of Lat, 74 8. 

5 % er I OY in N NR 60 E. 
1 ISE JL ZN <2 430 1 ; Lat. by D. R.—44 11: N, 

2 SE 29 1-0-3164 -- D.R, Lat. by Obſer — _ 

| bs — 72.259.800 Meridian Diſt.— 1 18 W. 

5 


Having been very particular in explaining the Manner of working 

a Day's Work, (in the three foregoing Days) and as all Day's Worzs, 
| where there is no Correction wanting, are to be worked from the Differ- 
ence of the Latitude and Departure found by the Traverſe-Table, (as 
before) I have only ſet down the Traverſe-Table, and what all the other 
Things come to, and have left the finding them to ) Exerciſe the Learner. 


H, 


— — 
e 


— — 


om 


% — 
* 
. 


„ 


— — 2 — 
2 
"22% — 2 — 
. „ 5 
— r — ; 
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— — | | | | * 5 how n 
1 K. 11 1 e Tranſactions, Monday, May 
f S way _the 15th, 17180. 
24 | [Nwb wSWbW| 2 pa 
1 8 Freſh Gales, and Rain all theſe | 
8 3 3 | 24 Hours, | 
n 5 
10 3 Hand Main Topfail 
12 3| 1| | NW (WSW| z 
r "+: | 
41:3] 1 KR | 
6 Sad | 
| d 3 ; | . . 2 5 
10 3 NW b NW by 8 3z | Variation 1 Point Weſterly, 
12 3 4 r 3 3 
Courſe |Diſt.|S.|W|LatbyDR|Lat.byOb Mer.Diſt.|Lon.made[Lon. in| 
N2gooW| 75 165136145 16 N.] 1 54 W 00 WG W 


The Ship having her Larboard Tacks aboard, when the Leeway and 
Yariation allowed, the Traverſe-Table will ſtand as follows : 


Note, In this Caſe the Difference of Latitude being juſt 69 
after you have put two Cyphers to the Departure, 


"Courtes TDift.| N. Bro W. 
UW" rs [as 
N 
11 
65.0 . . 


Lat. by 


Lat. by Obſer.— 


To find the Come, 


as directed in the Rule for Plain Sailing. 


the Figures being put to ſupply the Place of 8 _) 


BEET 


55 


een Tang. of the Courſe anſwering to 7. 15m, or (neglecting the 15 


Meridian Diſt, — 
Longitude made 
- Longitude in — 


D. with Cyphers 
3640 (56 the 
3900 | . 
m. 29d. N. W. erly) 
„ > 


Courſe — N. 29 00 W. 
Diſtance — 
Diff. of Lat, 
Departure —— 36 W. 
D.R. — 45 16 N. 


75 Miles 
65 N, 


Miles without any Tenths, 
you muſt not divide it by 65, but by . 
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BT | 
H. K. H Kr. Courſes Winds Lee- 
h J K way : 
i WNW SW | 34 
6-1-3 | [Handed the Foreſail 
8 | Lay-too, up NW. of N. 5 
IO | 
12 | Drift 1E Miles per Hour. | 
"i 
4 UpNbyW.ofNE byN 
5 5 | 
—| | UNNWornnE— 
10 Set the Forefail 
1 + 


Tranſactions, Tueſday, May 


— 


the 16th, 1780. 


Hard Gales, and Squaly,with 
Kain. 


Variation 1 Point Weſterly. 


„„ 


— —— 


| Courſe Diſt. N |E.|LatbyDR[Lat.byOb 


| ye ; 
Mer. Diſt. Lon. made Lon. in 


taught in the Rules for 


Having allowed the Leeway, and the Variation upon the firſt Courſe 
and alfo from the Middle between what ſhe comes up and falls off, (as 
laying too,) The Traverſe-Table will ſtand as 


[N800E| 35 l3al 5! 45 50ND 


I 


follows. 
| Courſes Diſt.] N. | S. | E. 
NWbWEW]| 18 [13.9] | 
"NNE 12 [11.1] | 4-6 
NE by E 9 | 5.o| | 7:5 
(NE _[ 6| 42|__| 42 
1 eee - 16048 

| e 

Departure 4.9 


E 


11. 


W.. 


— 
—  — —— 


— — — 


* 


— 
% 
* 


1.4 


1 49 N 2 53 WI é 38 


— 


Courſe . 8 co E. 


Diſtance — 335 Miles 
Difference ofLat. 34 N. 
Departure— 5E. 


Lat. by DR — 45 50 N. 


Lat. by Obſer.— 
Meridian Diſtance 1 49 N. 


Longitude made 2 53 W. 


Longitude in— 6 38 W. 
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| 
H. K. H KF. Courſes Winds Lee- TranfaRtions, Wedneſday, , May [ 
| „ way the 17th, 1780. 
23 NW WS NI 4 . 
414 54 1 Freſh Sales the firſt Part, the 
6 | 3. | |WNW| SW latter moderate, with ſmailShow- 
N Set Main Toplall- * N 
8 NW IW SWI 3 
12 1 
E $51 Toprat 5 
5 5 4 . 
8. 4 | | | | 
10 4 Out 2d Reef bothTopfails| Variation 1 Point Weſterly, 
121 4 x WISSWI I 
Courſe Diſt. S. w. LatbyDR|Lat. _ Mer. Diſt TEES Lon in! 
N54 W Fi 42158 — 32 N. - Si 2 47W 3 oo WIS o2W| 
; | Courſes Dilt.} N. 8. 55 W. " Courſe — N. 54 05 Vo 
| N N by N "© 14. 8 f „„ Dif. of at 2 N. 
| W C By Departure —ß 38 W. 
N byN [72 10.9, [7 E by DK — 45 32 N. 
N NW 21 19.4 e D, R. Lat. by Obſer.— 
| „ oaaly whe warms beret Fe Meridian Diſt.— 2 47 W. 
| | — 25 | 3 PER DER ene Longitude made 1 8 
W ba ZN 99.9 E 2.0 | Longitude 1 * G2 W. 
5 marr io 35 


1 
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H. K. H 1 F E Winds Lee- Tranſaktions, Thurſday, May 
VS 5 way the 18th, 1780. 
2 | 4 1 |WbyN{SWbS| 1 | Sw 
41 £7 1 | Moderite Gales, and thick 
[87] 4 | [Out 1 Reef both Topſails hazy Weather. 
i 1 
101 4 | i: hs IND 
12 7 14 8 3 
e by ds by W | 
3 _ 
LEE F 
, RE 5 3 
1 VS 4 Variation 1 Point Weſterly. 
422 3 ; | 3 
Courſe [Dift. pit. 8 WLatbyDR| Lat. 55Ob Mer-Ditt Lon. al Lon. in 
5 82 0 95 113 95 19 NI Hg LEE W 3 WIIO 18 


T coorſes IBI. N. S. I E. IW. (Courſe —— 8.82 _ i 
; "WE. by N - 26 5.1 | (25.5 1 Difference ofLat. 1 : 
JWbS4W|27| | 2.6 26.9]... 7 Lat. by 5 1 0 N. 

WSWIW 32 9.3 30.6 D. R. Lat. by Obſer.— 
e LW TY > "ic | Meridian I'»ſtance 4 22 W. 
5 13 3 . | | Longitude made 6 33 W. 
| 5.T 18.0 94.5 „ Longitude i in — 10 18 W. 
„„ 75 
Diff. of Latitude 
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bis. 


'Y 


ps EE | 
rind [Lee-| Tranſactions, Friday, May 
H. | K. H KF. Courſes Winds 5 the 19th, 1780. 
1 Py WSW| S 
1141 Little Wind, and ſmall 
443 
3 Showers of Rain. 
F 0 
10 2 8 
. ——| A great Swell from the SW, | 
2 11 | {for which J allow 6 Miles. 
4.1 11-27]. SW*WSDFEl-: 
16 Variation 5 Point Weſterly. 
1 ä 2 
—— —_ | | * " te nel 
Courſe Dift.] S W|LatbyDR|Lat.byOb Mer. Diſt. Lon. made Lon. in | 
557 00 W 34 19129] 46 Oo Nj 8 4 BY WI) 1 15 W [11 — 
Courſes itt. N. STE“ Cork — * oo, 
SW SW by W 30 416.7 4.9 ; OL 19 8. 
F Wax wrong Kaas woot we oo. 20 W. 
"SW --| 104: EET Latitude byD.R. 46 . 
NE by N 65.00 | 3:3 3 e eee 
—— — — — — — ridian L W. 
5.002 3.8 3·3 32.0 = N pre ry +4 13 W. 
1,0 | 4 4) Longitude in=—— 11 00 W. 
—A 13:3 
18.8]. 28.7 


Note, In this Day? s Work the Swell coming from the S. W. le the. 


Ship towards the N.E. .and the Variation allowed upon it makes N.E. by 


N, for the laſt Courſe 1 in the Traverſe- Table. 


1 
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H. k. H KIF . Lee- Tranſitions, Saturday, May 
4 . Way the 20th, 1780. 
2 Talm 1 0 TEE 
Fa JF Tried the Current, and found 
6 1 it to be ſet WSW. 1 Mile per 
F — Hour, at which Rate I allow it 
10 | for this 24 Hours, 
ae dials dren tee 07 8 
: , | Dechnation ——— 17 41 N. 
8 | 1 SSW.| W 
19-14 * Variation 1 Point Weſterly. 
LEA | 1 1 3 
| Courſe Diſt. SW LatbyDR|Lat.byOb[Mer.Diſt. Lon.made|Lon. in 
842 ON ED FED 36 N45 33 o, 5 13 13 W 7 So W 11 11 350 
"Courles Di N ITS. ETW] Couſe — s 42 coW, 
| — Diſtance 32 Miles 
8 by by W 144 10.80 2.1 Difference of Lat. 24 — 
N , Departure — 22 W. 
r 7 ade byD:R- 43-36 N." 
| 24.1 22.1 Lat. by Obſer.— 45 33 N. 
8 J e N Meridian Diſtance 5 13 W. 
Longitude made 7 50 W. 
Longitude in 11 35 W, 


Note, The Current cet WSW. 1 Mile per Hour, I allow the Va- 
riation upon it, which makes it SW. by W. and ſet it in the Traverſe 
Table, with 24 Miles Diſtance as above. 
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— — 


—— | — — 
| 1 KF. n e bla Toes. Sande May | 
= way 8 che 21ſt, 1780. 


1 —  —— a — — au | 


S by WW by S | 
1 | Moderate Gales and fair Wea- 
PEE ther, at 9 (a. m.) ſpoke with a a 
N . hip from Barbadoes, and bound 
1 for London. 


Variation 1 Point Weſter] 8 


8 
Ebbe 7 


| 5 


| Courſe |Diſt.|S |—|LatbyDR Lat.byObſMer. Diſt. Loa med Lon. in 


| South 10 EL NN ee 


* 


Courſe —— ouch Courſe omen Youth 


By |} Diſtance. — 93  \ Diſtance —— 103 Miles 
D. R.) Diff. of Lat. 93 ö Difference of Eat. 103 8. 
ſince laſt ] Departure————— oo | Cor. JPeparture —— oo 


Obſer, | Lat. by D. R. 4 ooN. Latitude by D. R. 44 oo N. 
Lader by Obſer. 43 goN. ome Lat. by Obſen— 45 50 N. 
| e Meridian Diſtance 5 13 W. 
| Longitude made 7 5 W. 
1 1 in — 11 35 W. 


In this Day's Work, there being 10 Miles Difference between the Lati- 
tude by Dead- Reckoning and Obſervation, I am to correct, and therefore 

I do not find the Meridian Diſtance, Sc. by (D. R.) as! did when there, 

was no Correction; but I mark them all down again as above, and cor- 

recting (as in Caſe the Firſt, of the Rules for correcting) becauſe my 

| Courſe by D.R. ſince the laſt Obſervation was duc South, I fer them all 

down as in the above Correction. 
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1 ens er. wee ab 55 TOW 
It 5 K 4 NF F. [Courſes Winds N. Na Monday, May 
| 3 7 79 way | the 22d, 7 80. 
e SW b N WV BOY 8 
EL 3-1 1 | Moderate Gales and fine clear 
5 | 4 | Weather. 
B14 44+) ES FE: EE 
x6 4 | | | Pe 
33] 41 = | | | 
2 4 | — 1 
4 4 88S 
6-14] = 3 
; 8 | 4+ | | 5 | E | 
1-47 1 N Variation 1 Point Weſterly. 
%%% 31 1 3 | 
| Courſe Diſt. W|LatbyDRILat. byObiMer.Diſt. . in 
8.8 Wl 112 — 35 42 13 N rr 04 IN 5 4 $ W] 37 W I2 24 


234 


i JJ 8. 18 oo W. 
"Courſes, GUN . — — +] | Diſtance - 112 Miles 
SSW 60 55 23.00 Difference of Lat. 106 8. 
— | VV = 8 Departure 2 
8 by W 42 = 6 — 3 4 by D. R. 42 13 N. 
96.6 131,2 won > by Obſer — 42 04,N. 
: OO ee, oe Meridian Diſtance 5 48 W. 
Longitude made 8 37 W. 
Longitude in — 12 4 N. 
Courſe= S. 18 oo W. Having found as far as to the Latitude by 
Diftance —— 102 Miles Dead-Reckoning and Obſervation, I ſee they 
Diff of Lat. —| 97 S. [differ 9 Miles, therefore I correct (by Caſe 


Departure 31 W. (the 24) becaufe my Courſe found by Dead-, 
Latitude byD.R. 42 13 N. Reckoning fince the laſt Obſer. is leſs than 33 
Latitude by Ob. 42 04 N. Degrees, and the Reſult is as above. 5 
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—' r T-. | 
H. K. H K F. Courit Winde s Tlanſaktions, Tueſday, May 
| e as | WF]: E234; 1780, _- -. 
1-41.11] W | NW Bk 
41 41-144 A | Moderate and Fair. 
Ze DEF tl HER ee EM 5 
84] : * 
0:4 ( | 
: Bs 4. . 1 | JJ e | 
EE a RE : 
4 | 33 N | 
C7 Þ7 4 | * 
C 
101-9 . N E. | Variation + Point Weſterly. | 
1 3 | 5 


Courſe Diff. 8 M LatbyDRLar byOþ Mer.Dift.|Lon.made|Lon. in 


347 . N 7 53 52167 40 59N.| 41 41 11N.|'6 45 W. 9 53 W. 13 38 W 


| N Dit. N. FEET W;1 ne wet, £5 55 — 
eee eee ee 0 
b SW4,W | 58 I 38.9 43.0 Cor Departure | 7 W. 
— rected Lat. by D.R —=40 59 N.“ 
455-1] 102-7] © Lat. by Obſer.—41 11 N. 


Meridian Diſt. — 6 45 W. 
Longitude made 9 5. 3 W. 
| Longitude 1 1 13 33 W. 


T Courſe - 8. 4 % WM. Nen Depth — . "wp 
By Diftance - 91 Miles Departure by D.R. —————— 63 
D. R.) Difference of Lat. 38. | 5 
ſince laſt] Departure 63 W. Their Sum —- 5 ——— — 114 
Obſer. Latitude by D R. 40 59 NM. — 
: Lat. by Obſer.— 41. 11 N. 5 Sum, or ras Dep.- TRE » (4 Miles 


2 


ln this Caſe, the Courſe.by D.R. fince the laſt erate: being more 
than 33, and leſs than 67 Dee I correct by C aſe the 3d. 1 
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"IEA laſt 


1 i | ; 3 
H. K. HK F. courſes Winds Lee- Tranſactions, Wedneſday, May 
13 way the 24th, 1780. 
R | . + 
E-& 4-3 | Cloudy the firſt Part, the lat. 
F014] ſter moderate and fair, 
FS. * 1 =. 
10} 4 | 
#141 BR :3 
FVV 
41413 
ee eee 
3 8 e | 
j 101 3| 7 Variation 4 Point Weſterly, 
. INNE. *** | 
| Courſe Diſt.|— W|LatbyDR|Lat byOb]Mer.Diſt. Lon.made Lon. in 
Weſt _ 93 493 41 N. ar 1 IN.| 8 18 W. TT 56 W. 15 41 
Courſes [Diſt.] N. | S. | E. TW. Corrected by Caſe the 4th, 
WDbSIW. 93 | [9:11 926 the Courſe by D. R. being 
— I. Lis. [Dep more than 6 Points. 


ce Courſe — W. by S. W. 
| Diſtance +» 93 

Difference of Lat. 9 
Departure 93 W. 
Latitude by DR. 41 02 N. 
Lat. by Obſer.— 41 11 N. 


Obſer. 


F Courſe ——— — Weſt 
Diſtance — 93 Miles 
Difference of Lat, oo _ | 

Cor. Departure 08 W. 
rected Lat. by D. R.—41 O2 N. 


Lat. by Obſer —41 11 N. 
Meridian Diſt, = 8 18 W. 
Longitude made 11 56 W. 
Longitude in — 15 41 W. 


Note, When the Courſe is due Eaſt or due Weſt, as in this Caſe, then the Difference of 


Longitude cannot be found by the Courſe, and the Meridional Difference of Latitude as be- 


fore, but muſt be found as follows; look in the Tables of Difference of Latitude and De- 
parture, for the neareſt Degree to your Latitude, which here is 41, and in ſome of the Dif- 


ference of Latitude Columns belonging to that Degree find your Departure, which. in this 
Caſe 15 93, the Diſtance anſwering to that Which is 123, gives your Difference of Longitude, 
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. — — - — — — — — | — | | 
H. Kk. H Co Winds |Lee-| Tranſactions, Thurſday, May 
3 way] the 25th, 1780. 
"+ 41 11 WH MR HT | = 
41:41 47-4 Little Wind and Hazy all theſe } 
6 3 1 24 Hours. 
8-1-3 EY | 
10 2 SSWI NW 
2 
1 5 
3 
8 5 SW. 1 e 
16 3 | Variation 4 Point Weſterly. 
7% ie 3 
Courſe |Diſt.| S ien Lat. byObſ Mer. Diſt. Lon. made Lon. in 
5 TOO 76 741714 39 37 N = T.8-32.W 12 15 W 16 ooWl- 
Cortes JP]. TS ET. D 
S 4 W 428 27.9 2.7 ee een 74 4 | 
th, e e eee RR PT Wop mometzy B barture — 0 
FCC 24 j aol [76 7. Lat. by D R — 3g N. 
J + 's D.. Lat. by Obſer.— e 
2 by ye — . 74 .— We Toi Vier dian Diſtance 8 32 W. 
| | | (74-4 (14-4 7 Longitude made 12 15 W. 
'Y. Longitude in— 16 O W. 


Note, Having in the foregoing Days Works given an Example to every 


Caſe of correcting, (for a ſingle Day) I ſhall now ſet down two or three 
Days Work by D. R. and then ſhew how to correct them all together by 
an Obſervation, that is, how to correct for a longer Time than one Day. 


| 


* 


EIT — 
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— | | EN. 
| H. 7 K. * roles 1 i Trae Friday; May 
; | | way the 26th, 1780. 
2 3 vi [SSW [WhyN * ö "RY: 
FOE HITS | | Little Wind and Cloudy. 
F 
| 8 ö + | | 
10 4 ee S by W W 
| [RS 1-37 r | | 
9 "+13 SPORE 
i 4] "3 N 
1 1131 - 5 | 
1 10 3 S bWI..u W | Variation 4 Point Weſterly. 
„ - 
f | | Courſe Diſt. bin. 8 W LatbyDR|Lar Lat. byOb Mer. Diſt. Lon. maids Lon. in 
1 — oo WI 83 83 [82 17 38 35 N 5 8 49 WII2 IF ; Wl16 23W 23W 
1 „ r : if F Courſe — S. 12 oo W. 
4 | [Cones Pi NTS. TE W. Diſtance 83 Miles 
Vi y by Wa W 30 28.2 10.1 | Difference of Lat. 82 8. 
18 e V «Cor- 1 ee, W. 
th 19 1:W- 12 12.0] 0.6 recled Lat. 18 
1 2 — — . — — Meridian Diſtauce 8 W. 
11 2 by W 3 13 12.6 3.2 Longitude made 12 2 W. 
Th 7 75 81.50 0.6 17.6 CLongitude in — 16 23 W. 
5 +. 0.0 | 
} 5 122 
1 
. 
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= ——ä—ä—ͤ—: - —— CORO — oro one 


"7 


OY OA EY | 4 


HK 


; Courſes 


——— — 


S by W 


. k 
WAW W. byN 
ES : 3 4 


4 Tranſactions, Saturday, . May 


W 
WI — > 
the 27th, 1780 


Little Wind and fair Weather 


O 


7 1 


Variation & Point Weſterly. 


| 


. 


Courſe 


514 oo WI 


Diſt.] S N 


LatbyDR|Lat.byOb 


Fo mate Lon. in 


— 


74 172 


27 23 N| 


9 o6 W|13 1 W EAN 


E | Courles 
WOW EW 


SEW | 


Sa 


Difference of Lat. 


Longitude in 


Courſe ——.—8. 14 co W. 
74 Miles 


I3 or W. 
16 46 W. 


"i 152 A Journal f Renn | England 065 Madeira. 
BY H. K. H H N. co Courſes Winds Lee- Tranſa&tions, Sunday, May 
| 2 way _ the 28th, 1780. 
14 2 a | "|S by WIW byN| 6 A FEE PE 
1 4+ 41 1 Moderate Gale s and Fair, 
| 6 6 4 | | 
Ii T9], > | ; 
44 C 
1 2 4 SbWIW 
11 1 
1 6:1 4 1 
19 SES FEES 
1 „„ Variation 4 Point Weſterly. 
. 12: 4 | 
318 "Conn. Diſt. S. vy LatbyDR|Lat. byObl Mer.Dift Lon 3 Lon. ba 
Wa S. ooW| 108|o17[35 3 35 N 22 SN 23 Wiz 19 Win oo 
fy e rene erg geg 3 
421 35 8 7 —_— 
134 ; | | —C | By „ Cour. — 8. 10 00 W. 
at DEA Diſt.] N. S. E. W. nk Diſtance 96 Milk 
{2 : 8 I W 48 TE 47.5 . 7.O| fince 5 of Lat. — 90 5 | 
1 | | e To Eo fr eſter. J Departure —— 1 
14 [_SbyW_ | 48 | [47-1 12:4] Tay Lantade byD.R. 35 48 N. 
* | ; a . [94.6 116.4 noon. Latitude by Ob. 35 30 N. 
1 Now being to correct from the laſt Obſervation, which was on Wed 
Tl neſday, May 26, I take the Northing, Southing, Eaſting, and Weſting 


for every 1 ſince, and bring them into a Traverſc- Table as follows. 


3 ET, mmm 7 IN NT . 2 | 
Br: 58 On Thurſday, May 25 7 ET; #4 | 
laſt | On Friday 28 41383 44.47 
Obſer. On! Saturday 27 Ls 72 HA 
vation. On this as above 28 | 9s 16 
Whole Diff. of Lat: by D. R. S. 323 Dep 64W.| 


Gives Courſe by D. R. ſince laſt Obler, S. II. OW. 
MY 


("133 . 3 


My Courſe found by D. R. ſince the laſt Obſervation, being 8. 11 do W. which 


i Jef than 33 Degrees, I am to correct by Caſe the 2d, (Page 48) and to find every 
1 except the Diſtance, as follows; 


Firſt, Por the true Di ference of Latitude. 


Take the Latitude by the laſt Obſervation — 8 41 11 N. 
And the Latitude by Obſervation To-day — FR Bee 35 26 N. 
Gives the Difference of Latitude . ̃ — Ne . 
Which multiplied by 60, makesñßx:ũ8ͥAͥ —ñĩ]᷑ 1 ̃—ů— 335 Miles. 


Second, For the true Courſe. 


The Courſe by D. R. ſince the laſt Obſervation, being 8. IT oo W. I fet it down 
bor the true Courſe, as per Rule in Caſe the 2d. 


Third, For the true Departure. 


Wich the true Courſe 11 Degrees, and the true Difference of Latitude ( divided by 2, 
2 wo too great to be found in the Tables) which makes it 167.5, (by Plane Sailing, 
Cate the 2d) I find the Departure 32.6, which multiplied by the ſame Number 


the Difference of Latitude was divided by, VIZ. 25 gives 65.2 Tenths for the true 
43 Departure, 


— 


F ourth, For the Mer FIG Di tance. 


Take this Meridian Diſtance at the laſt Obſervation — 818 W. 


E And the true Departure - — — ; w. 
= = | ES 7 
15 Gives the Meridian Diſtance Today: - 923 W. 


e 


F ilth, Fer the Diforince of Longitude 


3 


Take the Meridional Parts of the laſt Obſervation ————— 2716 
And the Meridional Parts of "T'o-day's Obſervation ——————— 2288 
Gives the Meridional Difference of Latitude — — — — — * 440 


Ss W ith the Half of which. — 

E (becauſe the whole is too large to be found in the Tables) _ the true Courſe 11 De- 
rces, I find the Difference of Longitude 41.6, which doubled (hecauſe the other was 

I GON sives, for the whole e N of Longitude, 83 Miles, 


PFs | . PAGE —— — — 


Sixth, 
Mr 


Take the Longitude made in the laſt Obſervation — 


Gives the Longitude made — — 


them down only as they are made from Noon to Noon, therefore they are to be rubbed 


e 
Vir, Take the Latitude by D. R. Yeſterday —————————- 3; 23 N. 
And the Latitude by Obſervation 1 — — — NN, 
Gives che Difference of Latitude —— 1 47 8. 
Second, Take V eſterday* 5 Meridian Diſtance « — | ES 9 o6 W, 
And the Meridian DRAG To-day, — — 9 23 w. 
Gives the Bea —— —ͤä( .w—— 3 17 W. ö 


( 154} 
Sixth, For the Longitude madd. 


And the whole Difference of Longitude 


— — 


Seventh, For the Longitude in. 


| d. m. 
Take the Longitude in the laſt Obſervation 6 Is 41 W 
And the whole Ditterence of Longitude | — — — 1 23 W. 
Gives the Longitude i in — 8 2 — 1 o w. 

| \ Courſe 8. 11 oo W. 8.8 2 d. m. 
| Diſtance 3 8 80 f 8. q oo W. 
Difference of Latitude — 335 8. 828 108 Miles 
Departure — 65 W. 38 2 107 8. 
Genres 4 Latitude by D. R. 3 N. 17 W. 
Lat. by Obſervation. = — 35 36 N. 
Meridian Diſtance ————— 9 23 
| Longitude made — —— 19 W. 
| LLongitude in =— x7 06 W. 


The Courſe, Difference af Latitude and Departure, as adi being what has been 
made fince the laſt Obſervation (which was four Days ago) and as it is uſual to ſet | 


out, and found again as follows : 


Then, with the Difference of Latitude 10%, and the W Miles, (by Plane 
Las Caſe 6.) I find the Courſe to be 9 Degrees, Diſtance 108 22 as $ above, 


ny 
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F. Courts Winds Lee. Tranſactions, Sunday, May | 


K. 
, F | way the 28th, 1780. | 
| | S by W N 
£14 By Reckoning I make my 
5 Courſe from the Start to the 
N — I Iſland of Madeira S. 32 ooW. 
1 | | Diſtance 420 Leagues; Meri- 
_ 5 0 | dian Diſtance and Difference 
8 


— — — — of Latitude as underneath. 


| At Noon ſaw the Iſland of | 
niſms} — Madeira, bearing S. W. by W. 

EL. I Diſtance 14 Leagues, Varia- 
| | | tion oo. | | | 


— — — — 


| 10 


12 


— F— 


Ge 
© VO [wm 
— 


— — eons 


courſe Diſt.] S by [LatbyDR Lat. byOb Mer. Diſt. Lon- made Lon in 
| | | 


— 


— — — — — — — — 
510 00 WI 2138270 32 14 N 10 32 WA 43 W. 8 30 
= (.{s [Diſt. N.] S. | E. W. Courſe | 8.19 OO wo. 
- | 1 FFF 178 N PR gat Diſtance eee eee 213 Miles 
; 8 TALE 182 1179-5] 435.5 | Difference of Lat. 202 8. 
r .. 
eee " "E614 70.4 At. * . : C 32 14 4 5 
= — Meridian Diſtance 10 33 W. 
7 The Nearing of the Land being SW. by | Longitude made 14 43 W. 
Wont 14 Leagues, or 42 Miles, I ſet | Longitude in— 18 38 W. 
: hem in the Traverſe-Table as a Courſe, &c. e | 
0 |: -cin3 cuſtomary upon making the Land, to find what Courſe and Diſtance the 
ee, by reckoning from the Place failed from, to the Place arrived at, it 
£ ode donc as, follows: 


CASE the Firſt. Ihen you keep the Account of Longitude in. 


— 


—— 


P = * p . —— — * _ — — — 
: . * * 2 ” — — 
— — * — — — — — — 
"x - — - * * tb - "I — —— — i - 
: , — 8 = 1 . 7 * — me 
: . — r 3 5 — ES — — — - pd — — IS. 
w a 2 — — — | — . 5 a LD hs VETS A 
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The Agreement betureen theſe two Ways may be ſeen as follows : 


On the 29th of May, when I made the Land, my |On the ſame Day my Longitude 
Longitude in was — 18 30 W.] made was — 1447 W. 
Long. of the Start, or Place ſailed from - 3 47 W. Which multiplied by — 68 


— ——_—_— 


The Difference of Longitude — 14 43 E. Makes the Diff. of Long. 883 Miles 
Which multiplied by ——— 60 1 he ſame as in the other Caſe, 


— — 


Makes — — — — — — 883 Miles. 


20 fd the Bearing and Diſtance of any Place from the Ship, upon any given Day, 


Example. Suppoſe I would know how Aadzira bore from me, and what Diſtance on 
the 23d of May, by the foregoing Journal. 


Fir, Suppoſing I kept only the Account of Longitide in; 


Then, with the Latitude in 41 11 N. 12716 M. P. g And with Long. in — 15 43 
And the Latitude of Madeira 32 44 N. |= 2080 M. P. And the Long. Madeira 7 20 W 


—— — — 


I find the proper Diff. of Lat. 8 27 8. | 636 JI find the Diff. Long. 1 43 W. q 


Which multiplied by 60 makes 507 Mi. M. P. L. UWhich makes 


103 Miles, 


Then with that Meridional Difference of TL ativade; and Difference of Longitude, I 1 | 

the Courſe to be S. og 00 W. and the Diſtance 501 Miles, as in Mercator, Caſe 1, 

But if I had kept only the Account of Longitude made, which is Difference of Lon- | 

gitude, then, os d. m. 
With the Longitude ſailed from — 347 W. 

And the whole Difference of Long: or Lang made — 11 56 e 


By Rules for Long, (Page 107) I ſhould have found Long. in 15 43 W. 


And then J have given the Latitude and J ongitude in, S c. as before. 


I have, in the foregoing Journal, ſhewn how to correct, either for a fngk Day, 
or for a longer Time, and given Examples of every Caſe for correcting from one Ob- 
ſervation to another; but as it may happen that you may be ſome Days at Sea, from 


the Time of your leaving the Land, before you have an Obſervation, and that when | 


you pet the firlt Obſervation, you may have Occaſion to correct, and there being nearly 4 


the ſame Difference between working the Correction from one G to another, 


and between the firſt Obſervation and the Land, as there is between working the firſt 3 


Day's Work, and any of the following Days, 1 ſhall here give an Example from the = 
foregoing Journal, . | 
40} 


the Meridian 


which in this Caſe is 145 Miles, or 2.25 W. 


E 
To correct from the Time of leaving the Land to the firſt Obſervation, 


Example, Suppoſe that in the foregoing Journal, on the 13th of May, J was by 
Obſervation in Lat. 45 10 N. my Latitude by D. R. being 45 23 N. my Southing by 
D. R. 95, and Weſting 24. Ty 

Now being to correct, and having had no Obſervation before To-day, I muſt correct 
rom the very beginning of my Journal, that is, from the Time of my leaving the 
Land, by bringing the Northing, Southing, Eaſting and Weſting, for every Day I 
bare been at Sea, into a I raverſe- Table as follows. 


23 VVT N W. 
By D. R. from the Un the rfl Day. 8 F 
. f | ST o the — : ——— — — 93-4 IS. 
1250 Ot leaving On the ſecond Day, | | 96 161 
ail . 5 . > e — — 
On the Day 1 correct. | 5 24 


| 9 
Whole Difference of Lat. Dy: D. NR.. 284 Dep. 138 WV. 


Gives the Courſe by D. R. from the Time of leaving the Land 8. 26.00 W. 

The Courſe found by D. R. from the Lime of leaving the Land, being leſs than 33 
Degrees, I am to correct by Cale the Second, and to find every Thing, except the 
Diſtance, as follows : | 


Firſt, For the true Difference of Latitude. 


| Take the Latitude of the Place failed from 3 „ . 
And the Latitude in by Obſervation ———————— 45 10 N. 


— — — — 


Gives the true Difference of Latitude —— — 4 57 S. Or 297 Miles. 
Second, For the true Courſe. 


The Courſe by D. R. ſince the Time of leaving the Land being S. 26 co W. I ſet 
down for the true Courſe, as by the Rules for correcting, | 1 


[ 


Third, For the true Departure. 


With the true Courſe 26 Degrees, and half the true Difference of Latitude 148.5, 
(becauſe the whole is too large to be found in the Tables) by Plane Sailing, Cafe the 
Second. I find the Departure 72.3, which being doubled (becauſe the Difference of 


Latitude was halved) gives 144-6 for the true Departure. 


Fourth, For the Meridian Diſtance. 


Whenever you correct from the Time of your leaving the Land (as you do here) 
Diſtance will always be the ſame as the true Departure found by e - 


- — 


[of 
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Fifth, For the Difference of Longitude. . 


"Take the Meridional Parts of the Latitude ſailed from 
And the Latitude in by Obſervation 


noon. 


. 


Gives the Meridional Difference-of Latitude B38 441 
With the Half of vehich — — äj— 2903 


(becaufe the wiaole is too larg Ze to be found in the Tables) and the true Courſe 20 De- 
grees (as dire ted in the f irſt Day's Work, Page 134) I find the Difference of Longi- 
tude 107.4, WHICH doubled (becauſe the other was halved) gives the true Difference of 
Longjuidc 2148, | 

Sixth, For the Longitude made, 


Whenever you corre from the Time of your javing Land, as you do in this Cafe ſe, 
then tae Longit tude made will al ways be the ſame as the whole D. erence of Longitude 
found by the Correction, which in this Caſe is 215 Miles, or 3.35 W. 


Seventh, For tbe e in. 


. Mi. 
Take the Longitude of the Place you failed from — — 47 kd 
And the whole Difference of Longitude — — 33 
Gives the Longitude HI —— .. 7 . 
FCourſe 8. 26 00 W. 28 C S. 16 o W. 
Diſtance S S 113 Miles 
| Diff. of Latitude — 297 8.8 E | 108 8. 
: Departure - e W858 21 W, 
Corrected Late by D. R.— 46 23 N. S 


Lat. by Obſervation 45 10 N. 
Meridian Diſtance — 2 25 W. 
Longitude made — 83 V. 
L Longitude in — 7 : 2 WW, 


The Courſe, Difference of Latitude and Departure, as above, being what has been 
made in the whole, from the Time of leaving the Land, which is three Days, and as it 
is uſua] to ſet them down only as they are made from Noon to Ry therefore they are 
to be rubbed out, and found again as follows: | 


d. m. 

Fi. ft, Take the Latitude by D. R. Veſterday — 46 58 N. 
And the Latitude by Obſervation T 0-day = — — 45 10 N. 
Gives the Difference of Latitude — — . 48 8. 
Second, Take the Meridian Diſtance Yeſterday — 54 W. 
And the Meridian Diſtance To- day —— 2 25 W. 
Zives the Departure — wer — 0 o 31 W. 


Then 


©d.- 


(109 


Then with the Difference of Latitude 108, and the Departure 31 Miles (by Plane 
C:iling, Caſe 6.) I find the Courſe to be S. 16 oo W. Diſtance 113 Miles, as above. 

Having, in the preceding Journal, ſhewn how to find what Latitude and Longitude 
the Ship is in, on any Day, I ſhall in the next Place ſhew how 


By that Longitude and Latitude in, to mark off the Place of the Ship on the Mercator's 
1 Chart. | 


- 


Rule. Lay a Ruler acroſs the Chart, in the Latitude your Ship is in, then look upon 
the Equinoctial, or Line marked with the Degrees of Longitude, for the Longitude 
your Ship is in by your Reckoning, and ſetting one Foot cf your Compaſſes in that 
Longitude, take the neareit Diſtance to ſome North and South Line, and from where 
that Line croſſes the Edge of the Ruler which lies in the given Latitude, lay off the 
me Diſtance, by the Edge of the Ruler, to the Right Hand, if the Longitude you 
are in be to the Right Hand of the North and South Line, or to the Left Hand, if it 
to the Left; where this falls will be the Place of the Ship. But this will only ſerve 
when the Longitude marked off the Chart, and your Reckoning of Longitude in, are 
both counted from the ſame Meridian, therefore for a general Rule, take the following 


By the Latitude in, and Longitude made, to mark off the Ship's Place, Sc. 


Rule. Set one Foot of your Compaſſes in the Place you take your Departure from, 
-nd take the neareſt Diſtance to ſome North and South Line, and from where that. 
Line falls upon the EquinoGtial, or Line marked with the Degrees of Longitude, ſet off 
that Diſtance the ſame Way as the Place lies from it (that is, to the Right Hand, if 
tze Place hes to the Right Hand of the North and South Line, or to the Left Hand, if 
ies to the Left) and make a Mark with a black Lead Pencil; this Mark will ſerve 
o mark off by, until you come to take a new Departure, and then you rub it out, and 
make a new one, as before. | : 

Ihen lay a Ruler acroſs the Chart in the Latitude you are in, and taking fo many 
Degrees in your Compaſſes (from the Line of Longitude) as your Longitude made 
comes to, ſet them off from your Black Lead Mark to the Eaſtward, if the Longitude 
made be Eaſt, or to the Weſtward, if it be Weſt ; where this falls will be the Longi- 
te the Ship is in by the Chart, from which take the neareſt Diſtance to ſome North 
nd South Line, and from where that Line, Ec. as in the firſt Caſe. 

The Ship's Place on the Mercator's Chart being found, as before taught, it remains 
1 the next Place to ſhew how to find the Bearing and Diſtance of any Place from the 
Nip';. and firſt, = T6 0 


To find how any Ship bears from the Place. 


Rule. Lay a Ruler from the Place of the Ship to the Place you would know th? 
bearing of, then ſet one Foot of your Compaſs in the Center of ſome Compals near 
de Ruler, and take the neareſt Diſtance to the Edge of the Ruler, then move one Foot 
pour Compaſſes along by the Edge of the Ruler, and obſerve what Point of the 
Compaſs the other comes neareſt to, Which will be the Bearing required, 


To 


0 160 ) 


To find the Diſtance of any Place from the Ship. 


1 the 1, If the Place be under the ſame Longitude that the Ship is in, (that if 
if it bears due North or due South) then the Difference of Latitude between them 
(found as by the Rules for Latitude, Page 105) and turned into Miles, or Leagues, will 
be the Diſtance. | „„ o „ : 


Caſe the ad. If the Place be in the ſame Latitude that the Ship is in, that is, if Ml 
bears due Eaſt or due Weſt, then take half the Diſtance between the Ship and thi 
Place, in Your Compaſles, and ſetting one Foot (on the Line marked with Degrees & 
Latitude) in the Latitude the Ship is in, ſee what Latitudes the other Foot will reach 
to, both above and below it; the Difference between theſe two Latitudes, found as p r 
Rule for Latitudes, will be the Diſtance required. | = 

Caſe the zd. If the Place be neither in the ſame Latitude nor Longitude with thi 
Ship, then take the Difference of Latitude between them, in Degrees from the Equi 
noctial Line, and laying a Ruler from the Ship to the Place, apply one Foot of thi 
Compaſſes fo to the Edge of the Ruler, that the other Foot turned about may juſt touch 
ſome Eaſt and Welt Line which is croſſed by the Ruler; then take the Diſtance along 
the Edge of the Ruler, from the Place where the Compaſles reſted, to the Place wherg 
the Ruler croſſes the ſaid Eaſt and Weſt Line; that Diſtance meaſured on the Equizl 
noctial, or Degrees of Longitude, will give the Diſtance in Degrees, which you may ; 
turn into Miles or Leagues; and in the ſame Manner as yoa find the Bearing and 
Diſtance of any Place from the Ship, you may alſo find the Bearing and Diſtance of 


one Place from another. 


0 K n rc 
R ww” r . A ed Np ONELS 
83 * n 1 8 * 1 45 1 
2 . * CO * 8 l 5 *. EY/ NEON: 2 


